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Computer Peripherals 
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AIMS : 

• To be able to develop the knowledge & skill in peripherals & their interface. 

• To be able to acquire the knowledge and to develop the skill on working principle & operation of 
peripheral devices. 

SHORT DESCRIPTION : 

Peripheral interface and peripherals; Input-Output devices; Display devices; Special I/O devices; Disk, 
disk drives and controllers. 

DETAIL DESCRIPTION 


PERIPHERAL INTERFACE : 

1. Understand the basics of interfacing. 

1 . 1 Define peripheral and interfacing with example 

1.2 State the functions and necessity of interfacing . 

1.3 State the Categories of interface(Memory interface, I/O port/latch interface, peripheral 
interface. Inter system communication interface. System overhead interface, Control 
interface). 

1 .4 State the function of each category of interface with example. 

1 .5 Mention the methods of peripheral interfacing. 

1 .6 State the steps of analog and digital interfacing in a computer system. 

1 .7 State the elements of interface. 

1.8 Describe the function of a general purpose parallel interface with block diagram. 

2. Understand the operation of serial interfaces. 

2.1 State the necessity of serial interfacing. 

2.2 Mention the asynchronous character and synchronous block data format for a serial interface. 

2.3 Describe the operation of asynchronous serial interface with block diagram (UART). 

2.4 Describe the operation of synchronous serial interface with block diagram. 

2.5 Distinguish the Characteristics of asynchronous and synchronous serial interface. 

2.6 Describe the operation of an US ART with block diagram. 

2.7 Describe the operation of RS 232.C/v.24 standard serial interface with block diagram. 

INPUT-OUTPUT DEVICES 

3. Understand the operation of keyboard and mouse. 

3.1 Describe the construction and operation of mechanical, membrane, capacitive and Hall effect 
key switches. 

3.2 Mention the desirable quality of key switches. 

3.3 Describe the operation of keyboard encoder with block diagram. 



3.4 State the terms: bouncing, n-key rollover and n-key lockout. 

3.5 Explain the flowchart for scanning the keyboard. 

3.6 Describe the principle of hardware de-bouncing. 

3 .7 Describe the operation of an opto-mechanical mouse. 

3.8 Describe the working principle of an optical mouse. 

3.9 Describe the operation of wireless keyboard 

3.10 Describe the operation of wireless mouse 

Understand the basic operation of displays and adapters. 

4.1 Classify the display devices. 

4.2 Describe the operation of a CRT. • 

4.3 State the meanimg of the terms-pixel,scanning,Horizontal and Vertical scanning, interlace 
and non interlace scanning,composite video signal raster and VRAM. 

4.4 Describe the principle of producing a character on a CRT display. 

4.5 Describe the function of each block of the circuitry to produce one page dot-matrix character 
on CRT. 

4.6 Describe the principle of producing color pixel on CRT screen. 

4.7 Describe the operation of a color monitor using block diagram. 

4.8 Describe the principle of LCD. 

4.9 Describe the general structure of a modern graphics adapter. 

4.10 Prepare the specification of a CRT/LCD monitor. 

Understand the constructional and operational feature of dot matrix printers and plotter. 

5.1 Classify printers. 

5.2 State the feature of a dot-matrix printer. 

5.3 Describe the operation of a dot matrix printer. 

5.4 List the Major parts and components of a dot matrix printer. 

5.5 State the function of each parts and components used in printing mechanism. 

5.6 Describe the operation of the head driving circuit in a dot matrix printer. 

5.7 Mention the advantages and disadvantages of dot matrix printers. 

5.8 Prepare the specification of a dot matrix printer. 

5.9 State the features of plotter. 

5.10 Describe the operation of plotter. 

Understand the operation of inkjet printers. 

6.1 State the principle of inkjet and bubble jet formation for printing. 

6.2 Describe the operation of an inkjet printer. 

6.3 List the Major parts and components of an inkjet printer. 

6.4 Mention the advantages and disadvantages of an inkjet printer. 

6.5 Prepare the specification of an inkjet printer. 

Understand the operation of LASER printers. ’ I 

7.1 State the meaning of LASER. 

7 .2 Describe the operation of a LASER printer. 


7.3 List the Major parts and components of a LASER printer. 

7.4 State the function of each part and components of a LASER printer. 

7.5 Mention the advantages and disadvantages of an inkjet printer. 

7.6 Prepare the specification of a LASER printer. 

7.7 Mention the steps of data exchange via parallel interface. 

SPECIAL I/O DEVICES 

8. Understand the characteristics of special type I/O devices. 

8. 1 List the special types of I/O devices. 

8.2 State the characteristics of joy-stick and digitizer. 

8.3 Describe the working principle of light pen. 

8.4 Classify and define different type of scanner. 

8.5 Describe the operation of a flat bed scanner. 

8.6 State the use of hand held scanner. 

8.7 Define OMR, OCR, ICR and MICR. 

8.8 Describe the characteristics of OMR, OCR, ICR and MICR. 

8.9 Describe the advantages and limitations of MICR. 

DISK, DISK DRIVES AND CONTROLLERS 

9. Understand the operation of Hard disk, CD ROM drives and DVD drives . 

9.1 State the methods of data recording (punch card/paper tape, magnetic tape, magnetic disk 
and optical ) for ?C systems with example. 

9.2 State the features of a flash memory as a secondary storage device. 

9.3 Mention the data storage layout of a disk. 

9.4 Describe the operation of a hard disk controller with block diagram. 

9.5 Describe the operation hard disk drive. 

9.6 Describe the recording principle in a CD and DVD. 

9.7 Describe the operation of a optical disk drive (CD drive) and DVD drives. 

9.8 State the features of a re-writable optical disk. 

9.9 Describe the operation of USB devices. 

Practical : 

1. Identify the external and internal over view with major features and components of a keyboard. 

2. Identify the controls (external & internal) and major components of a color CRT. 

3. Identify the mechanical assembly and the electronic part of a LCD monitor. 

4. Identify the mechanical assembly and the electronic part of a dot-matrix printer. 

5. Identify the mechanical assembly and the electronic part of a LASER printer. 

6. Identify the parts and components of an Inkjet printer. 

7. Identify the major parts of a display adapter. 

8. Identify the external and internal parts and components of a mouse f 

9. Identify the external and internal parts and components of a scanner. 

10. Identify the external and internal parts and components of a plotter. 

1 1 . Identify the parts and components of a Hard Disk Drive. 

12. Identify the parts and components of a DVD drive. 

13. Install driver software of various peripheral devices. 
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Peripheral 'Q Interfacing-^ 7 ^ (Definitions of Peripheral and ^ 

Interfacing with Example) 8 ! 

C*|fawm (Peripherals) 8 Peripheral "tlPr* 3*T 3t i PlfiwiW fo'slVi-ifk 

ft.RSS’* ifa fOTR 3t*o ***. *** 1 

■srfeSFtsn^TO 4'3 5 <Fstt3 <3>t3 3^ “htra *Tt I Rfe3Ftan?Pn3<t <l“loSt R^twl £RtW3 ^RT fa’^S’lTas 

fggitffra eRRRR 33 I. Peripherals W5 yi*® Central Processing Unit (CPU) 

4?t JiW 3t3%r Input Output Devi'ce-^^t-f i 

RSPt (Definition) 8 ^#5t cp Rt3RRl fifeg 33t33 3>t3tf% : 3$'»tt3 'SRJ (CPU) -43 

trr Physically 3t Logically 313#3 ^ ^ ^^13 C’rfOTt^l 

(Computer peripherals) 3S3 i 

Peripheral Device- 5 ^ C^Nt^^T 8 

i Computer 


Central Processing Unit 
(CPU) 


Memory 


Inpyt Devices) 


Output Devices 


(Storage Devices 


Peripherals 

fu35 g i.s (Peripherals) 

^t^gcf (Example) 8 % 3 Fs (Key- board), 3t§3 (House), 3f*i(B3 (Monit or) fgpSR (Printer), 
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c&’t (Magnetic Tape), ’IJWCTfih'fs^ (Magnetic Disk), '^‘WM (Optical Disk) t'SJtft i 
C’iOTlTO mxm (Types of Peripherals) 8 »iRwM^HSeica 3iw® citforam 
SRR^S '5t^t 3>3t 3t3 I 33t 8 

i l C’tfflC'P-aM-H 'Q 
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(Interfacing) 

^Tt^f (Example) s 

* <$um 'Q rt^t 

* s(T7TO tot Interconnection. 

* 'Q Interconnection 

* <pFHSu|<i 'e <q£c?H TOTO ^Tfcsf Modem TO Connection Establ i shment 

* Hub, Switch, NIC ^5Tpf TO«d<i to Computer 4<i vw Network Establishment. 


'Q (Functions and Necessity of Interfacing) § 

^•GluwPk-TO "^I^KPi (Functions) % 

* Interfacing 43 TOIW 'Jtl^csptstCTO « TOTO Input -Output Device-^f^TO Communication 
£ il'a$'© TOI Data/Signal 'TOR-TOFi TO ^TRI i 

* *j%aFteftTO « 4<J TOjw? ^ ^rc*0 ^scTOttTO a|Mr « Si gnal /Data Exchange TO TO i 

* Storage Device TOsf %’$>, « TOt 4 »| 2 fi 7 PBi 43 cTOttTO arf%&t TO TO « to TOTO- 

Wt ^ I 

* 'Q "<pFHS^|<j ^ W.K 1 Communication Establish 

* Computer « Outer World 43 ^37 Data/Infor'mation Share TOR TOJ Network Establish TO TO i 

* 43^ Network-4 IwTO 1Ri%g Computer 4? TO*(T TO 'TOB-TOFta Resource Share TO TO i 
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%5I4W (3 r .- 43 afwmtwt (Necessity) 8 *rfeaFt2tcW«<l «I*(H ^ (Keyboard, 

Mouse, Joystick, Light Pen, OMR. OCR. AD Converter) 3F5 Data Input <?rat. Memory ^5 Instruction 
^ ^ m ?rt*IJW Input-f^ Data stHll«t% Operation ’P-ISf ^ (Result) 

*tlilpn i %*rcat^ ^r#T Input Device 4H *IW CTMtCTH Output Device-4 7 

OTOT * Result ’fto) ^3Ft2OT f^i ma it I CT TO *ftHFWl?Pra « TOTO Device-*!^ | 

TO! Physical Connection ]dt Logical Connection ^ Interfacing 4<i ®r <TC5 i ^ « | 

Computer .« Outer World 4* TOI Communication Establish CTO'S Interfacing 4<t 

(Categories of Interface) 8 

^C3Fl^ra <3 ClfifcRlW f&m, CTW# ft#, fiMK ^ 

Component f^s<rt Outer World 4? m*(J Communication srf^H '3’f? Ws ^ Interfacing C^ %4 ^C#t5 

Category C® Categorized ^lt /*Thl, W 8 

(<P) OTCTtfl (Memory Interfacing) 

(*t) 'Sflt/'S c^/qjtg (I/O Port/Latch Interfacing) 

(?!) c’lfeRlM (Peripheral Interfacing) 

(^i) 4fi5Pl( ?P » R (Intersystem Communication Interfacing) 

(ss) '3mz& (System Overhead Interfacing) « 

(s) (Control Interfacing) 

i.8 st^r %El4Wpl< -«<Br ^ (Function of each Category of 

Interfacing with Example) 8 

□ CTCT# (Memory Interfacing) 8 csTWtt Memory Information Read 

Wt ww l fl ra Information Write/Store TO* .TO Memory Access TO* «tOlWR ^ 4 ^ ^ 
Interfacing Circuit sTOTfSR ** I Memory 0® Data Write/Store TO « Memory W Data Read TO<? TO 
^rfe3FtsR?TO Signal iWR TOI i Interfacing Circuit t& 4^l« Design TO *T 

Read/Write TOrarTOT WI Signal -C* CTCTl^r siting ^ 1 ^'wPr 4<t 

CT^Ttf^Cs Read/Write ^0# ^ \ 

?m (Definition) 8 CT Interfacing iritfaFWPPra Memory Device we « 9 ^ Data 

Read/Write <3 Instruction Fetch 44 .'® '®l(. < i s Memory Interfacing 4C*1 i y 

(Function) 8 TO TOR TOi (Function) ?m 'srfesFl£R?ra 

Si CTTSTtft Device-4 src#F® Data Read I 

^ i cnwrf% Device-4 Data Write TO « 

® l tAlCTl f* Devi ce W I nstructi on Code R ’FSt I . 


t>ig^ 





^ < Pp 9 t'Su|<1 

l ^rj ’t’ssfa (Interfacing Process) s 2732 EPROM - <7? ?n%3Frsiw^ *nw interfacing 

CTOi?tf S ■ 


A 15“ 


MSB 


■'14- 


■'13 " 


A12- 


i k 


+ 5v 


Ei E 2 

Ej 

3-to-8 


Decoder 


74LS138 



Oo 


MEMR 


<3 


10/M 

RD 


A n ‘ 


A] 

A 0 


0 7 

Di 

Do 



CE OE 

An 

A-m 

; U 2732 
; EPROM 

• A 4096x8 

a d 

0 7 — 0, o 0 

Adress 

Bus 



.- . j 1 

Data Bus 


Output 


8 i.vs Interfacing the 2732 EPROM 

fi>W 2732 EPROM Memory Chip-C^ 4 ?# 3-to-8 Decoder Ckt ^ <Ft?l Interfacing W ^c?ir^ i 

WTCT && 2732 EPROM Memory Chip 43 ^rtW Interfacing i 

W-> % 8085 ' 5 n%3Hsmc<ra All - Ao Address. Line-^ Memory Chip-4?! An - Ao Address Line- 

Connected ^ 4096 Registers -C^ 5 Address TO^ ^ \ 

s Decoder^ Ais - A 12 Address Li ne-^i^c^ Decode TO7^ 1 Decoder Oo. Chip Enable 

(CE) Connected Memory Chip Ufa* Enable or Disable TO<Ti 

8 Control Signal ( MEMR ) (Memory Read) fi> EPROM 4<T OE <s& Connected TO Output 

Buffer (^ Enable Disable _< k*i, ^1 Memory Data Read j 

(Example) § 

* <3 EPROM-^ ^T s fR r f^ 

* vq Static RAM~4<I WTO 

* ’ 5 Tfe^2fC 7 P^ X S ROM -^?f ^'GluwPl® 

□ (I/O Port/Latch Interfacing) s 

(Definition) 8 C*r Interfacing Device (Input-Output) Port Address- 

Recognize TOl'Srt'i I/O Device-^f^TO Communication-^ Input Device 

^ CVffl ^ n P u t 'Q Process-^® Result C3> Output Device-^ TO<f> I/O Port/Latch 

(Funclion) s I/O Port/Latch Interfacing-^ TO TO^. *r foi» i g |OTra Device (Input- 
Output) Port Address-C^ Recognize TO 1 

(Interfacing Process) 8 fro Block Diagram 4 * I/O Port 

Interfacing sifarciT CTOW 8 






(lORorlOW) 

fijaj s Block Diagram of I/O Port Interfacing 

I/O Port Interfacing ^ I H^lt 8 

% Decoder^ A 7 -A 0 Address Bus Decode Address Bus 4<f 

Correspondent Unique Pulse Device Address Pulsed I/O Address Pulse^Tff^ 1 

■qKA 8 Device Address Pul se-^pt4 Control Signal (IOR I0W) Combine (AND)./ 

Device Select (I/O Select) Pulse Generate ^31 ^ 1 
qM-io S*rib*IWI/0 Select Pulse TOt Interfacing Device (I/O Port)-C4Hfel (Activate) ^RTfWi 
(Example) s 

* Microprocessor 'Q USB Port, Coml, Com2 Port LPT1, LPT2 Port- <43 

* Microprocessor >Q Input-Output Devi ce - ' S FC3T 

* Microprocessor ^3 Memory Device -^(*3 ^31 

I/O Interfacing-OT^^W^^Wl^Wts 

woilfil ^/*3 (Memory Mapped I/O) 

>Djr^lv5 wtt/^3 Ht (Standard I/O <tt Direct I/O Ht I/O Mapped I/O). 

csfCTtft (Memory Mapped I/O Interfacing's CT Interfacing I/O 

Device- ^^04 WltSpT HW Hi 4C3 4<®W!T CHOTIh C<Ti7/MCH 43t HS, 

^©tt4 Memory Mapped I/O Interfacing HEH 1 <4 W35 Memory Address ^ Hi 3373^ I/O Device- ^^(.4 Select 
Wt t Memory Mapped I/O *r&l<u .H4 ffeaj f^ r 3i' s t 8 



f53t § i.8 Memory Mapped I/O Interfacing 

4 *i^(v©t*s cvwifii ^ I/O Device-H^t4 WV Address Line MSB W® 1 

TrfH MSB = 1 I/O Port Select H3, Memory Select Ha 1 4 ftwCH 

I/O Device-H^JH *Tlt4 1 4 CTO TOH3 10/ ¥ Signal <*ml* '4C3 HI, ^sf5t H<TlHf3 Accumulator <3 I/O 
Devi ce ^ HW HTaUrfa i 









iV 4pv|5(5|<| clRw<lf 6 l 3 l 

f *iM^ >»RwS ^/<3 ^nJlnwPi^ (Standard I/O or Direct I/O Interfacing) § c*f 

Interfacing Physical I/O Device-^^ ^IW 

Standard I/O Direct I/O Interfacing TO i 4 *t^fro £{f%f^ I/O Device TO to Physical 
/? Address i 


Micro- 

processor 


Address Bus^ 


Memory 


ffef 8.>.c Standard I/O Direct I/O 

3 CTOI I/O Operation-^ TO*f « TO 10/ ¥ Signal <iml<) TO 1 ^ 10/ ¥ = 1 TO 

I/O Port Select TO ^ft Memory Select ^ 1 Standard I/O TOT3TO IN ^ OUT 


Instruction 


□ 'PilV'Q (Standard I/O and Memory Mapped I/ N 0) 

t^/'Q CTO# (Standard I/O and Memory Mapped I/O) TOJ^TOftwi \ 



^ms^/'Q (Standard I/O) 



(.WiVlR'suf’fs^/'S (Memory Mapped I/O) 


CT ’t^l'ow I/O Device-^. WtW ^lTC«t 
^ 3SS CTWlR (?TR?¥*tW ^ ^ /etc* 


Memory Mapped 1/0^ i 


*i. I/O Operation c*P <?<n?t ®rj IO/M" ^ 1 <irc ®. 1/0 °P er ation-c^ 

Signal MSB ^ I 


IQ/M “ 1 I/O Operation, Memory 
Operation ^ i 


ALU Operation TO *iTTO i 


CJ IN, OUT Instruction 'TO 




'O i MSB = 1 I/O Operation, /TJ^t Memory 
Operation i 


8 i I/O '5fi# ALU Operation TO i 


Cl IN, OUT Instruction ■ 


□ c*lfiiw*h ^ilwPi* (Peripheral Interfacing) 8 

*W®t (Definition) 8 Interfacing fife*# >8 TO c 4J #cTO^Pj frot Peripheral 

Device ^TOJ Data (Exchange) ^TO ^ Peripheral Interfacing TOf i 

/ (Function) 8 'Q TO! CTO 5 !! Peripheral Device RTO c*jc<ph Peripheral Device 

''5JTO ^15 TOtf Data TOt Peripheral Interfacing ^ ^tw i 













^•v|5U.<Ppl^-v£l?r ^ 

(Interfacing Process) 8 fa* Static RAM 

Interfacing erf^Rit c^P^ttfTt 8 I 



<tm-i 8 Decoder (8205) It Au - An Address Line-^c^ Decode TOT «flP^ 0< Output Line ^ ?n»0CT 
Peripheral Device (Static RAM) fa* Activated i 

^JTH- * 8 8085 Microprocessor «£RI Control « Status Signal -Wit RAM <4RT Respective Signal 

®(?rm ’ItW Connected i 4<p^lc<i AD? - ADo Data Bus-Wits •’Rtf# ^ 1 % 3 Ff 2 (T 7 TO « static ^ 

^ ^TC«JT ’tiff 3 # Data Exchange i 
(Example) 8 

* ’rfoanwro 'Q wit 

* ^%3Ff2R7Pra 'Q OTWlft 

* \g ?n%aFta(7TO?ra ■src^rr t-0i<iwf>i ^ 

□ tWiPtsr '4fil5Piw-l*T^h w Pi< (Inter system Communication Interfacing) 8 

(Definition) 8 ct Interfacing <2ff^mi *%apm*Rt « cifforam « 

^*0 (Serially/Paranely) Data Transmit/receive 

falfite Intersystem Communication Interfacing i 

^Flw (Function) % ’ilttaFtWra « c*tfo*RWra wij tsfBt c^rte (Serial wri 

Parallel) intersystem Communication Interfacing 

Intersystem Communication Interfacing^sfafa, ° 

> ' (Parallel Data Transmission Interface) 

(Serial Data Transmission Interface) 

□ ^N<n^|jjj|<Hpl-h ^|<i^T ( Parallel Data Transmission Interface) 8 

(Definition) 8 ct ’taint's f^si^ra wr sw ^tt«r ffis ( a 

Group of Bit at a Time) Exchange t®, Parallel Data Transmission Interface moot b- 
^ bS -f%c5?T ^fSfQ ^ | 


grtg^k ElP-^ kjtfO&ig^ 












?rs « <p|<^)R) (Block Diagram & Working Principle) 

* I- ^ (Bus) WR^T ^PT, ^p\ ^ ^5#| <tf^ 

>1 (Read), ^ (Write) ftWf (Signal) *rlf¥& 

^ ! *RtE‘ (Latch) ^Ttf^ 

8 i WRS^T (Address Comparator) 

<5- i (Register) >ilR$ 

'b i (Buffer) i 


§ <i)<pfD' TOW 



% f^*S § *m*ti*\ $*vIu(.<m (Parallel Interface) 

(Working Principle) $ ^f, wR^r ^p ”tRaD<i ^rm i 4<i# 

*UfS (Latch) <Tt^ CWH *R 5 p? ssTR^s 

^ i wfei»St?i ^rtf¥6lt *TlRftB« ^rtN ^5^ <?TR^ ^ <rt^i> ^ ^ 

^#| C^n *TR^, WS^\ <fl^ *TR/F I %5 ^lil^R/TsT >f5m \5f5t©wf 

^'»j's51 c t <TR7f 07^*f R^l, ^©t ^PFt? ^|Rh> flfw t <4 (7TO[ wf&t wf^ '^, WsfSiM 

W|5t ^tFET ft5 *R*tjfG w ^ I 

XBtfet CTO % 3 l< (TR^T-C^m^ (Seven -Segment) C^s (LED), ^f 5 t <Fr»]Bk 

(Converter) <w CTOrtfi* ^wtf^ 1 * 

'*CRHW (Advantages of Parallel Interface) § 

* 1 <trRrl^ ^<PTte*f Ri> wt ^tn- 

*1 \s#i ^ ^i¥<i ^ i " . • ' 

(Disadvantages of Parallel Interface) 8 

;> i mttm *r^ * 

\ 1 ^ c#f nw 1 


□ (Serial Data Transmission Interface) 8 

(Definition) s cq t%swf?R m croi ijT5 w:*v ^f%f5 ^ ^^fg- (One 

Bit at a Time) Exchange ^?T, wR^ Serial Data Transmission Interfacing 1 tgvn^sfw^, 
’srfe^gRTPr^ ^ PiR*Jh c*lRc.<p<ih ’sro^ ^t?rc^f%s ^srt i£c^f c^s *fRC3 t 






•vl«R. (Working Principle) i ftftro Wratwra m. «f6 etti fra ftt, era® iv«f»TO« 
1 ^ 1*" * Pwe caMte. (P IS0 Shift Register) tn ftfrm ft» 

feftte, grafts u* efatt, „ „ (Parallel -to-Serial Conversion) 
'*"!!*" ’ W3T R >•* " PIS0 (Parallel Input-Serial Output) ftp* rafVra 
'<M'»|oiuia j?. ^Rrtstm CWIH W\ I 


_ ^ toC51 w m am to, ^wr mm fitam « ^ ^ ^ 

Wro-t-wrm TO^ mi fin SIPO (Serial Input-Parallel Output) 

<1)<l ^^ ^ <M«iuiw<i (<)^ k^s ^nmrm frog c^rtc=rr i 

™ 'M*** C ^’ t *lflNm (CRT Terminals), ft** 











(*t) ^ 


s i.br 



W ^ *m a m q 











?R* Pi$UI#l 


”> W 


0*0 $?■$ f^c?m 








0 0 

i 

0 

1 1 

0 

1 

_w 


> ^RT 


(*t) 


f&'fl 8 ^.<5 PiR^!n-5-‘ p 1)l<iiq|<n < p # i's|*fcf ^j^jvb 

PiQ?iH ^tawRv-<*RT ^ft (Advantages of Serial Interface) t 
$ i ^fS 'm f&*><\ froi 

^ I *^5 I 

Pifitoh ^^R<t (Disadvantages of Serial Interface) s 

ii srt^jp^ ■'i ?nw to# TO 1# ^Kf ®^ toi 
^ | 

□ Pi<.*S»i $-G|aw(T^ (System Overhead Interfacing) 8 

’ J W S5 t (Definition) 8 Interfacing *ll$WHstw->w « cTOstFTOr f^rot c*l Ete*MM « 

C<#OTTOl fwl^FRt TOJTO ^f5t 5)hfi*R '5(%3Ft2|t5pra frofs® (Microprocessor Controlled) TO<t ^Tff% 
^rat 3 # (Peripheral Controlled) TO^ TOt TO, sstt 5 ? «TOtTO (System Overhead 

Interfacing) i 

■^Tsf ( Function) s ^rfesFtetTOro « c’lfropro 1®®% ftrol c^rfstroH « c’rflwTOi ffosfc^'si tou- 

*i 'sffeaFfsiOTTO troll® *ftro ®it>t Sxiroro to! i 
System Overhead Interfacing ^rotTO^*^, TO 8 

S i c*lR(.*Mh <mjh^ ®ti>l SM' pIo $-t>l<lwPi?. (Peripheral Controlled Data Transfer Interfacing) 
Ai c^ftsft 5 ! 'itGI i il5.(.<fl i l2((. j i j i'ii <Kajhvij ^■vlnwPt?, (Program Data Transfer or Microprocessor 


Controlled Interfacing) 

c<i9(.<mI»i (Peripheral Controlled Data Transfer) 8. rotro ®fi>r jjjrwM artsRrt 

CTOI g^s^lf^P^ C’ffTO'TOr 1®®%ro CTOS TOty® TO i CTOt-Di rect Memory Access (DMA) . 
□ <AJWiR 'sul4t4h (Direct Memory Access- DMA) s TO^rzFtatr^PTCfTO c^r <£tfsF?rt?i 

cwfi TO?. feottpra 'src^I ®«IT ^liNn TO, ^®tt^ Dirct Memory Access (DMA) i c<#tTOH 

te'»R i i to?. crortfro •nfroM ®$ij ^trotro toj dma c#^# toto> to i 



#.^.4 ?Rs MjIiinN (Block Diagram of DMA) t DMA’* sPFBfertstPrRsuff g 

Address Bus 


^3 



HRQ -► HOLD Request , HLDA— >H0LD ACKNOWLEDGE. 

DRQ -♦ DMA Request, DACK ->DMA ACKNOWLEDGE 
DMA 'Etntsftsi (DMA Block Diagram) 

■UstfsRt^f (Working Principle) 8 

i I '5FTttU*R?T3 ^HJ Rj-sIsrSM S(«fW R<<)SM U*ULU | 

^ i ^wilGsra cs) rape's «p(.aahl<i iii5.ci£i»|sRji^i(.<]«i (Hold) f^i*4iT>c<t* ^ifara <tsat<j i*^ 

UlR # ^C5T Rt^s '=l«(tUt*f USTJLU l 

« i ^rfesFtettsRU ^4*1 UlR 3pt <KU (HLDA- Hoi d Acknowl edge) RrsRjRt aiu '5ft*iTC 5 I "3| RiiRif) 

^ fiww) <k5m* 'stu 'sibj'all'f ouRr^tri cw 8 wrsr cu%*R<i, ust^&t?i ^sjiRu 

(Value) -wn Pic>5ii ^itru ^*t?i ^i*r ^pc?t c’tfuwuh fe5i^>rc,u> i 

Rj'oRcJi'a ?rc*(j ^«lj ^Hl'am srfsRrf W7T$ sjTU'LU i 

^»«It elites sfferat c*tu ustsaMRi ■gpi# Rw i 

cstRR \biUi i0l*i*Mu ' x n^t3Ft<2(C 5 Fra Rufat's ssf5| j8ih«Hu (Program Data Transfer/Microprocessor 
Controlled Data Transfer) 8 


8 l 


(t I 


*ii$6iH2R>M<.‘i<i ^»Rm 'srf^i?? t t -c^iRurtr *tf% (Speed) R*mr 5rmm 

iiiWi^pra Rwf ustu, ■©Rt (Loss) ^ i sttiit^pnft R%[ <RR ^ ^ i ^% »ig n?ra 
Rufa« ©fR RtWlsT 53*P5 <tfR *h5 Rufat'S ^CU STILUS, W 8 

(us) *TssfR (Unconditional) 

04) C*#R (Polling) 

(*t) §“fcluH> (Interrupt) 

(U) cut© R*RTM (Ready Signal) 4<rt 
(«) AjTit^RsRJM (Handshake Signal) i 
RtS *t© *fT5R R^WU ©tlt'ltS^t URTt ^T 8 

^ (Unconditional Data Transfer) 8 4«TR??©«lj ^ utu 

ctu csiferam R>'»l^lu wrt faftnft i ^tRsHwi 8 Rrc© (LED) tsfet sr^feiu (Display) ©fit >i l $tifr i a K*m^- 
Pit's* C < Tf3tus ^tRBT^tU, ©$U ^ s>rau«f Rw»t^R^ 15BPJU ^5 I 












*8 


C’tRWfiMH 



0*0 c’ftRri iflRT 'JfW ®«tj (Data Transfer with Polling) % 4 art^Ui ®«tr ^ rj ® wja 
(Data) i§*#f® ’ti#t ®RJ X%3Ft£|T 3 W?lf&!® iil^# (Loop) f®®3 R^sd <gT^ ?RTt ^ti 
Snks'fwt, ^lwis 'ssij ’i^Rt ^srj ^(SFtsfuro c*#r sjt5 ?rtr*t w^Ft •'T# >g^# ■#) w CR?n ^ ^ i 
( , t) Rl# ®«(j tjHI'iM (Data Transfer with Interrupt) s w c’tRwsiMH ®«ij 

w £1^® (Ready) ®*R «frfi> >g®fi> I^Rri^ Rrrjir <#m i w, HteogHg fcro csrmtsr RRr 

m c«ir< c’tfwram #®$*i 3T® ®«tr ®t<! 1 c 9 i#t^M 3 T #«% ^t® ®«tj £R c t ■dftt^fTHRa 

^■slg GSfWfst R*lk VRF ®T3 I >iRR 5 ^ ^nJkl^ I 

#) <R# RMijIi*™ R ttsf ®«tr isHI®<! (Data Transfer with Ready Signal) s ^ 

t^ 5 ! (Peripherals Response Time) 'srfeaptetCT’TC (Microprocessor Execution Time) 

CtPRJ *jR 5 # j r' > 1'I ?Rt, ®*R i<# f^T^I *1J i=1 -<J<R|g <FfTl I ^PW, *l($.(.i£)»|£|<. J 1 J 1MH 'gft|(<p'5*R D|^*| RR I 4 
RftW® C5I OIPtlR f&c*fa (Slow Memory Chip) CWi srraM <F5fT ^51 1 
(») *)lwH«p RM ®*tT t(MlW4 (Data Transfer with Handshake Signal) 8 >it§ww«tr*rer 

C’fRtwm srw Ri’RTM RRrr<J RfoJW ®«IJ IRTSii ^JTSFtRssi (Hand- Shaking) 

^®Tt ^ l ^RRRFfWiS #•? R'ol5. J i R-nlcn >3/# (A/D -Analog to Digital Converter) 

ss, ®*R *h®rR <?*r Rt ^rsrt *r# snpTJRRRp 'srcn^t ®<rc® rw i ®rst*R c*rc rpr Rti«r ^^potSh 

C?# fVlRlRT ■srfeRpIStPPHCT 5 ■‘’(liRJ I Cl# RpTRlRt ’£T35 c t ®<Jt<[ Rtt«t RTCR ’srfeaHSpTPT^ ®R«|i?i<l ^t® ®«tj 


’PST® «lti® i£|^o CH <K$H #’Wj|Wfl ■srjsiTT’T ®«i«ii?!<iC<t ®«(T *fv£t ^.CilCfe. RTd I 

□ <K$M (Control Interfacing) 8 

’TS’Saf (Definition) 8 <P!3# interfacing ’raf®, ^rtc® c^R ^SRD ^f?l R’RRR 

< pg|g 'ST'ii ’(IM?. csTWR Rc® ^ i C£ft£(ICV«( i n (Programmable Interfacing) -'S i 

RI^H® 'Stf&R®! ^ ^f#® i SRJ ®®«l?n fs^ (Chi p) fisejIiR 

(RSM RfespISRRPR « C’iRwgh R>®RCT«)Rt*(T ®«IT Rf <KdjM RrRTRT IlHNW'!) ^IT®? ^ I (7PR- 

s i c£ff£l!(.*t<i<n C’lRwsh '5.ilWCV i >i (Programmable Peripheral Interface) 

CSiWWR (Programmable Interval Timer) 

® i C£(WlC»i'<tq <K$hl<i (Programmable Interrupt Controller) 

8 i cafWfcwl R^ig <pc^h!?i (Programmable DMA Controller)’^®!# i 

(Function) 8 ®tSa!*T ^I<iwRi° v (Control Interfacing) ^l® Parallel Data Transmit/ 
Receive ®TC®t njn^'a ^ i 


C^ft^RTt^ (Methods of Peripheral Interfacing) 8 


ci§^<nw^i tot to \ 

^ ^ TO TOT?f^ W!¥l TO ^ % 

* \ ^I<5c<pPi^ (Digital Interfacing Method) ^ 

WTOf^t '^■ : u|<H:<pPi^ (Analog Interfacing Method) i 

Interfacing2rf^^T^TO^^ftf%^ Method TOTO ^ i CW~ 

(i) Direct Connection Interface Method 

(ii) General Purpose Parallel Interface Method 

(iii) Asynchronous Serial Interface Method 

(iv) Synchronous Serial Interface Method 

(v) RS-232C/V* 24 Standard Serial Interface Method 

(vi) Instrumentation Interface Method 

(vii) Special Purpose Interface Method 
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processor 
unit 

and memory 





Control bus 


IE Address bus^Qi 


itit iz Az \ z 


Data bus 


Asynchronous 
serial 
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Ff 

° U 'PU! Input 


Peripheral 

device 
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serial 

interface 




7T 


itit 


RS-232-C/V.24, 
standard 
interface 


T~F 

Output input Control 
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Peripheral 

device 


it 




7S 


it it 


Instrumentation 
interface 






ikik 


Special 

purpose 

interface 


Data 


Data 

j communications 
; equipment 
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[Data 

communications! 
equipment 


■7TT 

Control 
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fed 


Data 


Peripheral 

device 


Instrument 


Instrument 

hn 
FL J 

Instrument 


7* 


it 


Peripheral 

device 




ft* l >.» (Peripheral Interfacing Methods) 

(Analog Interfacing) % Microprcessor *1 Microcomputer (trim Nature 

0 ' m , V ™ Anal09 te,ce "**»1 l-tn-U. ^tltlleZZr 

«ron,c Factory Deylces (TOa Natora Analog S1gna , ^ ^ ^ ^ ^ ^ ^ ^ 

F! , FI” ” WRWft ' <flnal °5 '"to-facing) TO. Analog 

torfaomgw* am awft Boundary. CTTO Analog « Digital Systo H~lm TO Wire c , 



ffrlS.M^WmWnOTft* (Analog Interfacing) 























3) 




R»Iwh (Digital Interfacing) s 'srl^^FtfifCs^PT^ 'Q ^Frrl^fT Digital Device Peripherals 

^*8 Interfacing Wps C4 fcfttBM (Digital Interfacing) CW- 

>e *sr WJ ^DtawPi* i ^ Data Manipul ation Speed « 4? 

*!W ^5^ ^rtrj Pripheral Device- 7 ^^ Speed ^ I ^ TO 

Interfacing i 


Microprocessor 


Interface unit 

a 

Peripherals 


fM § i.ib r fvbferGM 'yjtawft* (Digital Interfacing) 


□ 4lw*H ^&t^FT (Direct Connection Interface) 8 w ws 

»wtt>ttl ^t wt$c<1'3 (Direct Connection) i 

^f't <ilc j i'?i (Bus) ^IW ^ i 2TO Interfacing Circuit 



g v»t5wS (Direct Connection) 

□ ^^wcn? - ! 5 ? ^jteWT^tawPi* (Instrumentation Standard Interfacing) 8 

Interfacing <u<irI^ <t>w ^PHSuIm* Rfa;j Instrument Peri pherals-C^ 5 Interface 
^rm, (Instrumentation Standard Interfacing) tot i 

Rh $*t>|<i(.<pf*ls fif&Piva ^Nt 8 

(<F) IEEE Standard 488 Interfacing 
0*0 CAMAC Standard Interfacing 
(*t) RS-232 C Serial Interfacing. 

IEEE Standard 488 Interface 8 Digital Interface for Programmable Instrumentation (IEEE 
Standard 488) ^t§h<i ^°i(t ' 3 Tfc® f T Institute of Electrical and Electronics 

Engineers (IEEE) twi^T^s i Hewlett Packard- Interface Bus (HP- IB) 

General Purpose Interface Bus (GPIB) *rtW3 i 

CTWtf^r m *rt*i7w wt ^ t 

§ w^} (Data Loggers),. c^<r 5I^ ^JhM^ls (Spectrum Analysers), C i T^'Q¥l^ 
WRMltwm (Network. Analysers) twfR i ^ «tta fwferc3>' ^<ff i 






Connector 
pin number 


IEEE 488 

CONTROLLER 

(Computer) 


Device 1 Device 2 Device 3 

only able to talk only able to listen able to talk and lister 

(e.g. counter) (e.g. signal generator) (e.g. digital multimeter) 


Function Abbreviation 

Data Valid DAv] |! 

Not Ready For Data NRFD/-3 2 
Not Data Accepted NDACi x \ 


5 , 

End Or Identify 

EOI 

9 

Inter Face Clear 

IFC 

10 

service ReQuesl 

SRO 

11 

ATtefition 

ATN 

17 

Remote Enable 

REN 


DATA BUS 


DI01 

DJ02 

DJ03 

DI04 Data 


>13 DataInput/Output DI05 bus 


ffel 8 i.i« IEEE Standard 488 Interfacing 
^ ^isf Epp«tt irt?i cn § 

(^) ^Caahlti (A Controller) 

0*0 (A Talker only) 

00 (A Listener only) 

0*0 cgt^st (A Talker and a Listener) 1 

4 ^ohl '<NW( fwt « 3m *i«rm (Command) sfMn mt? 

nm 'KvIiIum I (Controller) tsfBt <mf&( ^ 1 ^ 

(A Talker Only) ^ ^ ^ firmfSfc ^ « ctTslil ^t®f ^ (A Listener Only) (Receive) mt 

^ (A Ta1ker and a Listner) ^ (Transmit) « Wm (Receive) TO 

1 Talker Frequency Counter. Listner Signal Generator ^ Talker and Listener 

Rc.^o<i Digital Multimeter 1 




E>rr-> kjc^)E>ig^ 



IEEE 488 Standard Interface Plc'»5w (Bus line) fwsrt*! Rfa 'src*tT V# wfBt (Data bus), 

(fit NJlwatWnJ <Kti3M ^Tl^rT (Management Control Line) « «fi> : 3 ; rajM i ^8fi> Pin wft?, *rt 

pK.WS blot «P5ll 8 



Contact 

Designation 


Contact 

Designation 

1 

DI01 


13 

DI05 


2 

DI02 

Data input/output 

14 

DI06 

Data input/output 

3 

DI03 

lines 

15 

DI07 

lines 

a 

DI04 


16 

DI08 , 


5 

EOI 

End -or -identity 

17 

REN 

Remote enable 

6 

DAV 

Data valid 

18 

Gnd (6) 


7 

NRFD 

Not ready for data 

19 

(Gnd) (7) 


8 

NDAC 

Not data accepted 

m 



9 

IFC 

Interface clear 

21 

Gnd (9) 

Signal ground return for the Contact 

10 

SRQ 

Service request 

22 

Gnd (10) 

Number indicated 

11 

ATN 

Attention 

23 

Gnd (11) 


12 

SHIELD 

Cable shield 

24 

Gnd logic 



C5ft»I S S.S IEEE Standard 488 Bus 


Computer Automated Measurement And Control (CAMAC) Standard Interface s 
Computer Automated Measurement And Control (CAMAC) Standard It Nuclear Instrumentation 
Faternity’<I 4 R# (Product) i 4fte i 3 [w<pt| IEEE-488 i 

□ C 0S i , *fPT (Special Purpose Interface) s W c^n?rl R4’t'o| (Manufacturer) '$1<! 

Interfacing Circuit fis'St&H • s TT^' 5 > fr 3 T $*i3tac*M 

^ i 3 Tt s n^ e T® -dir<p(t<i ®t|t«i\s| (Unwanted Features) 'dwtwR 4 

Interfacing < 8 W® 1 Centronics 8 -bit Parallel Interface >4Rt 

?Rt OTP5 *tK<l i 

*.<£•* '^•GkwPis, bjlcin ''sfSt 5)hI»i‘*t J T oj|ci«n (Interfacing Channel or Data 
Transmission Channel) 8 

Rfcfj ^•uldWpl?. • p tf^' c Tt®Tt?t^ iSRJ I CWI % 

lf R 5 ^ (Simplex) 8 <R S'GRwPt?. Microprocessor to Peripheral f%s«Tt Peripheral to 

Microprocessor-^) c^Rlsj cwH dR#i?F wftf jjrffiftt xatiRs 4<FS[ft (Simplex) ^itt <[t=T | 

^N^I'Sirt ' s lR p r^R 'flW® Rf«fl Device, (R3M '5flg'®t ifPR, 'sr^I ?p#p5 ««lrtRf Computer 4 

Computer ^3> ^«lTlfw Report £(#? 1%S computerlt i£?r f^oltw <R>tM ^ash CWi 

^'ti Bl R | 



fw 8 J.S8 (Simplex) 









































8 ^ 5 ^, TOtf%M c?#>3 <?$TO ^5#f I . , '■; • • . ~ 

esmm^fsTTO (Half - Duplex) 8 CT Interfacing TOifros toto Mi coprocessor 
to Peripherals tTOlt Peripherals to Mi coprocessor fro? (4^ 7^ 7^) o a -t a Transmit TOT TO 
$TO^T cTOT^TOfstTO (Half - Duplex Data Transmission) TOT. 1 



fM % l.Xi (Half - Duplex) 

8 cmm Cfffeo (Citizens Band Radio) . TOlf^ 5 f% (Walkie Talkie) , WTO (Pager) ^©jtfr t 
cam >6 am (Full - Duplex) 8 <?l Interfacing TOifro© 4^ toSi Microprosessor to 
Peripherals « Peripherals to Microprocessor ^TO Rcto Data Transmit TOT TO, ^©TO» Full -Duplex 
Data Transmission^ 1 


Peripherals 




O 


Microprocessor 


« 8 CW (Full -Duplex) 

S wHlVi C^PT (Mobile Phone) , (Telephone) , 

^ (Steps of Analog and Digital Interfacing) 8 

(Analog Interfacing) 8 TOTOm ^&t?lfi#[t-4 ^fr© Microprocessor <3 Outside 
World TO Devices TO TO*I Interfacing TOI 3 TO , CTO1??T Microprocessor TO Data Digital in 
Nature TOt Outside World TO Devi ce-'i^cro Data Analog in Nature TOil/TOTO \©1^ 4 Input 

Side-4 TO 5 ^ Analog to Digital Converter (ADC) TOTO> TO, * Analog Data- Digital Data'Tl 
Convert TO<I i TO Output Side-4 4^5 Digital to Analog Converter (DAC) TOTO TO, *rt Digital Data- 
Anal og Data ”?I Convert TO i 



Data Bus 

1m s ^‘vI’Sk/pPi® (Steps of Analog Interfacing) 

TOTOffi 4 <T (Steps) 8 . 

W-i 8 ffl® (Sensor) ^TO^T TOT, TO, TOk WTO TOTTO CT CTO f^#TO*T (Physical) irtftiTO 
%TO#TO«T t%TOTtTO TOTITO TOT TO l * ' 

(7TO TO© TO Vi«*15<pTO foTOTOOTTO TO TO TO^- WfTtTOTO TOlfiTOtTO (Amplifier) 
^TtfroTO TOJTO TOTOW (Ampl ify) TOT TO 4 TO CTOTf CTOTO CTO 3 TOTOR?? f^TOrsm^ troTO 

(Filter) TOT TO l 4 WkftTOtTO TOf^WTHTO TO-TOTO (Op-Amp) WfltTOTO TOrfllTOTO TOf^& 

(Operational Amplifier Circuit) TOT TO i 







'OO 



og/fe gaffes *mro fetw5i*i ’1%^ wi ^ i 

«fH-8 t 4<?*t?t IW5|*I Bf&lTOTO ^TtTO ■STl^CSFt^n^PTCsr oft^TOt ^8 I ?r%SFtTOW<I 

f^Rit^ratro ®i§t f^t’WPTswt tort «ro i . 

*tt*t-{- S TOPT^s f% ? lH)l c T®(. ff ilc<p ^p?TRl fi5/>a 4>'i's|w|ws! ?rt*TO 'TO , 3tT@B' ! j5 

’Tten ^ I 

(Digital Interfacing) % ^rfTOFtTOro -a 'sromr c ,g tfTO^m 

Iwftro TOJ Nature ^ ^t«!t«, Digital Form 4?t Data Exchange TO «TO i 

^■vI-swPik *1#^ (Interfacing Process) $ 


Microprocessor 


Peripheral 

Devices 

Devices 


s i.-^o fsfsftjfa (Digital Interfacing) 

Microprocessor 'G Peripheral Device-^*,* Data mainpulation Speed ^ 

Data Transmission sri^Rit Smoothly *1^<i ^ Rt i Digital Interfacing-^ Microprocessor g 

Peripheral Device-Rsp^ TOIJ Data Exchange WW Interfacing Unit %>rc<$ Port RIW® 
^ 'Q WS Microprocessor 'G Peripheral Device-4 Data Transfer ^<Tt *rtm 

4? (Steps) s 

**M“* 8 C’ifiw sH fo'siVi ^XRFTH wjtt TS^fsf W 3$, C£f<R Wt ^ I 

2 *f&1wR ‘'R 4^ ^1W strobe I^RIM 'STRICT csR*! i 

^-vo 8 && strobe *R C*tfewf*r ACK (Acknowledge) 

2RR W I 43 ^t3TC*T WRfMt ^3 ct, csrf^s ^ 33tW»K3 sfc«f 3RT i 

4? W *tt<foj. (Difference Between Digital & 

Analog Interfacing) 8 

Digital 'G Analog Interface 8 


** <3 Peripheral 43 , ii Analog 'S Digital System ^ 3>3l3 C3 

Interfacing Digital Interfacing WT i Interfacing 3)3$^ 33 , Analog 

Interfacing'll 

Digital Computer 43 c^wi 4fi> <u<^ 33 i c<h.<pR Industrial Process Control System 

4. Analog Interfacing i 

v 1 4 C’TO Interfacing, Unit %Tfc3 Port W5 o i 4 c^^rfc^ Device <U< 1 3^ 33 i 

^ i - - 








LIT : " Bus ™ 

terfacing Umt **< TO Wire I/O WB w wibi I/O Device « w 
°i»i«WTOCTWCTW TOTOl euro* TO TO I 

* ' D1a9ra ■ : T, Diagram: 



' ''.'nn-i^ itieraeTCs or interfacing) % 

^Standard Interfacing Unit f^rr ^ m \ . 

v (Transmit and Receive Da ; a Re ° gisters) 

csre^ft (Control Register) 

« i ulfwwlu (Status Register) 

8 i 'suiter ^frwiJn (Address Comparator (Address Decoder) 

<n (internal Logic Gates and Circuitry ) 



Interface unit 


DR = Data register 
SR = Status register — 

Peripheral CR = Control register p ( 

device CL = Control logic d < 

~ AC = Address comparator L 

ffets i.w (Elements of Interfacing) 


Peripheral 

device 














g i.V sRF ^ >*R# c®Rlw«l Wirt •IJWit^ (Function of General 

sf Purpose Parallel Interface with Block Diagram) 8 

A 

’TCW (Definition) 8 C3 Interfacing ^Rdo* Microprocessor to Peripherals f%l3t Peripherals 

/o _ . ’ 

^ to Microprocessor-^ Par all el ly Data Transmit 3*3t3t3, General Purpose Per all el Interfacings i 

^f?TWs[ (Block Diagram) s ffej 43# General Prupose Parallel Interface-^ 

3t Bidirectional Data Register, Status Register, Control Register, Control Logic 'Q 

Address Comparator (Address Decoder) \ 

To data bus To control bus 



connected to peripheral device 
fH § General Purpose Parallel Interface <43 33» '$T3f£iT4 

Data Buffer Register (DR) s Computer 43 1/0 Device-4 Data 3M3Fs 3RH3 4t Data Buffer 
Register-4 sfl^#wlT3 Data 3>I3 i 

Control Register (CR) 8 4# f3% Control Condition WV CPU 3 #<*s ftsf) Bit C3* 313^ 

C333 8 Activate the Peripheral Device, Set the Bidirectional Data Register in the Read or 
Write Mode. 

Status register (SR) 8 <nfi> CPU *j«r<F Condition 3*T3 i 4 Condition, Peripheral 

Device 3i Interface Unit ftof3 3>t3 sltt^ 5 , C33*T § Read to Transmit Data Word. 

Address Comparator (AC) 8 4li> CPU C3* Interface Unit-4 Access 353 I 3 c^m i 

Interface Unit-4 Register 43# Address 3T£3s i CPU C3 Register 43 Address Interface 

Unit-4 < Tt&l3, Address Comparator f3f%g Register Address 43 Address C3 5 ^13 Rtt«t ^Rt 3*T3 3>it^'o 

Regi ster CPU C3> Access 3>3t3 fiprfa 3>£3 t 

Control Logic (CL) S 4$ f3% Register C<F 3T 3*£3 i wfe Register 

*13 c<i *^ c \ 4fi>3 3>T§? i 4fi> ^pnft Control .Logic Set 3>t3 i C3*R Data Receiption-4 Error 

4fi> Status Register 43 Error Flag' Set 3*C3 i 







■ w> 

(Working Principle) 8 General Purpose Parallel Interfacing ’raf®?® ^ps CPU 
Peripherals fos-Jt Peripherals C«tW CPU C® Parallelly Data Transmit «TtW i ^ ®RJ ^ Interface 
Unit 4 <IRTCsr Parallel I/O Port (4/8/16 Data Line I 

CPU to Peripherals- 4 Data Transmission-^ OT3S CPU ?S® Data ®WW Data Buffer Register 
(DR) - 4 iflT 5 ! '®f s rt ^ i Status Register (SR), Control Register (CR) ® Address Comparator 

(AC) 43 ftffcg Signal ®rt3R-2RTR<! ’I? Peripheral s-4 Data Receive 3Rt3 '^l ^ ^ 

Ci Control Line 43 CPU to Peripheral s-4 Data Transmission i Peripherals to 

CPU C® Data Transmission <5? CTC3 Status Register (SR). Control Register (CR) s Address 
Conparator 43 too Signal WRR-2RR c*tw Control Logic 4? *mc* C2 Control Line 43 « 
Peripherals TO® Data, Buffer Register (DR) -4 477n33t^n 333^ft® Data Bus 43 CPU C® Data 

Transmission 7 P’ !> t*I 33 1 



R.I 


« 1 



[3t3 5 'tf*tt3T-Roo'S>, 08 , off, otr, ok>, > 0 , ii] 
[3t35lf*tt3t-*o i'S( 9 ff?t)] 
[3R#t73t-Roiff(3f3)] 


c^WiM^ (Peripherals) 3^3^? 

®)«t3t, 33t® 33fl3? 

®m3t, 33t® "ft 13d3? 

®i33f, Computer peripherals 3*10 ® '3 i W3? 

[3t3 s tf*tT3t-Roolr, o<», Jo, Jo(3f3), 3oJJ, JJ(3l3), RoJ®, J8, J8(3f3)] 

( Sat T^) 3>fol50|(.33 3 I 3 K 3I 33t33 333lf3 ^3i frfed 5 )! 5 ! 31 5 l(st4lH 

37?^ 3|Kfhl ^^5 'otl'SU' 5 ^' V3 (.-'■Dlw'is? ‘ppM'SDR C ! lfic4'fl!«i J l nW 1 

3*013# ctfa&sm-'ift 31® 1 N^iftwt-^oo'D, os», jj] 

f^s®T0] #tars, -sn^t, ^iwra, 31^33, f£#t3, ’W 3*t® ^®Jtf3 1 

i3t33%3t~*oo«, 08, off, obr, Jo, JJ] 

®mr, 3®rc® ^ ■5333? [^mf*iwt-^oii] 

N»nPlCTt-^oo\r, S8, >8(*lft), i4(*lft)l 

(S a ~g~^J ® C^lfiiwsM fe'slV 1 f333t C^lEiwsM f®®t^333(33 3t3T £(t®f^® 

U 33W3 Physical Connection 31 Logical Connection-313 3lt^3T333 « C3froF3t3 

fevafewsra s too f^rt 3R3 « 3 >H®B1 E 33 TOO ®I331 <tHS5f5 v3 Outer World 43 TOO Signal 31 ®T&t 
®rt3rFt-8pTR 3531.3^3 33 I 

3*0^3 3TO® ■#( 13tt3? 

( Safl r^f) 3RS|T3 ^IfaOPfR?. 33 433 43# Interfacing *Pd®, 3tt® C303 3®!# 3131 333 3 T W TPR *HI3 
^ caiwm ^ l^t® CsrwrcsRR ^KwPr (Programmable Interfacing) - s 1 

fefalSM ^Wt^ rjRr [^FlPnat-^oio]. 

[«ag|] fefailM «1& 'SR.’t 8 

i 1 (CPU) 

® 1 (I/O device) 1 






^8 

IB 41 


io 


ii I 


HI 


^FHSDk c5f5<,*Mh>i 

[ S&ng J .M5...,.i^.,.. l , 'a C-lC, .,,,„, r,d5 5^03 ^sir®ga|^atn fijfa^i ,r|iflpi 355ti autm-sm 

2|fi»illC<P >|^«t\s<1 5>5t5 2fC5l'StM$ 5>5t"^ | 

rc ^^n * 11 *' 9 ^ ^ ? NWf%t5t-*pSo, ^oi\s(«ff%)] 

(Force) ^ itf 'WlTSRr «*W f%f% ^ 45# 45iStfm 5t*17W 

5^rt5 (Current) CHW1CT3 Mq* 5mf Wott5 caw W <mm cwr fstffc (Execute) 
<^ !(.<*» 1 

^c?r^ 1 [^wftpir^ois] 

W, t>R# Interfacing device-45 5mm i [ 5 mtf%t 5 t-*o>>] 

^D C' s> frSc<P5ii«l 3 1 ^Tf5J § 

V W> §t • 

A C2ft2fk.il <1 Cl * 

C2ft2ftCWf f\5(£R4 

V^cJ* A C2ff2|tC^R^f ^/ufsfH; ^(.5 |c^1<| 


t^l^fsDCE, 

DTE, PPI, PIC, DMA, PISO, SIP0, MODEM. 

[5T55f*fC5t-5.oSo] 

m55t, PPI « PIC-45 ^<515 m 1 

[5mRiC5T-5.oS>] 

MODEM 


[5T5>tf*ft5t-C(oS^ (515)] 

[^rgj DCE 

- Data Communication Equipment. 


DTE 

- Data Terminal Equipment. 


PPI 

- Programmable Peripheral Interface. 


PIC 

- Programmable Interrupt Controller. 


DMA 

- Direct Memory Access. 


PISO 

- Parallel Input-Serial Output. 


SIP0 ■ 

- Serial Input-Parallel Output. 


MODEM - 

— Modulator Demodulator. 



■ — • • MUUWIUI.UI 

t'fcHwPk 455TST% 

. i^\^i\ IW-1I UCV, 

« ^r (TO Peripheral Device ft** CTt^R <J# Peripheral Device W 
^ top Data 'STWr-stwH 55# Peripheral Interfacing 5 *m 

<pc.5-q>lu feRmh ^-C|5 w[>R fc \i#(.->k 5T5 %5 | 

[S^rf] 5*f frfcft, ■ 5 rf^ ) ^sj# , 

^551, l&l^h ^Bt?r w PR, 55^ 5E5? 

^ 5#E453mt55 ?Ttt5 f®#fSM e w 


Nl4lR(.<i|-^ooo, ob, ii] 


Nl<«lf*tt5t-^o i o ] 


i® I 


55W5 ^htRc<p 55T ^5 feferGM i 

miHH5 Wp)?. 55F5 'pim? 


hk'lRtc^t-^ooj, io] 
hkiPtwt-^oojsl 
*P5i 55, ^55 <lf 


4jhh5 ^•vkwPis, i 


> [5m%5t-^oio] 

555 5ltCT3PPTC55 51W f5% WPim fag#CT5 5t5J ^l5 Wf>R 55it 55, 5*l5 T5\& ^ ™ 


(fe)5-kkl&sfe2^3 Elgg;Md> 







va 


i8 I ^Gl4W l? R . Rf&5 mPiwwl *P fot 1 

^KwPr^I*!^ ’SRt.-tfl HI 1 ! C®T«t I 
$* 6 |itWM 4 XPliV^WlT "ft ^t? 

Tsjvfat, ^RlwPd ^Rf ^IW^tSWRt ^ C»rH I 
^IdWOT ^TWHWIt OT*t I 

f&srg-ff) ^ wfe-^ra, «k 5 m 

f*f 5 p 5 wl«I'H»l<l I 

sei ^jl^*}^?. (Handshaking) 

^v(^t. Hand shaking 


[^t^t^t-^ooa-, os, so, ss]| 
HWf*tWt - A°°'S, 08 ] 
fahFlftwt-SpSo, So (■=#)] 
faf 3 Fl%<n-^oSS (•'#)] 
[^WPt^-^oi 8 (“#)] 
<JW<J Ml'Sp&ft, <P(.aSM c lt'$t< s , 

faFFtf^-CipS^J 



(Sasrff) ■srfesFtan^TO 



^*0 <FC^ I°i ^rt*iTW ^®*it "Mlw 


(Hand-Shaking) <^1^ i 

yjs i Control Register -s Status Regi ster-^ 4N <?r*( I 
^spifat, ^|<WW ' 5 JW •kSM •♦N 'ft? 

'S nlV5|w< < Pl' s t c®K i 


[^mf%?^T- 5 ,oi 8 (’l#)] 

[<fWf%t^-^oS<t(^)] 


(S^r£) Control Regi ster « Status Regi ster - 4<J ^5i I 

c?rf^m (Control Register) 8 ^t%*R wv 

w<f Bit C& i CW- Activate the Peripheral Device, 

c^r c^f^m (Status Regi ster) 8 pS’&m *}«RP i cw- 


Read to Transmit Data Word. 

S-HI %,-OHW f^ R <33 qm^^TC 5 fifcra qlAlWI CT^tS I 


farof^tM-^ooS] 


( '***1 D 



Sir i DMA *|Rqt C®^ i 


['qWf*ttqt _ 3 ,o o 8 , So] 
Hi«FtPn^t-^oso] 


(¥wf] DMA-4<J 2|<m #qt ^t- ^fe^l21W>iW<i (#« ^ cVCMlR-rt ^ 

,s lf^rt c t ■gHl'aJd *rRl I 

SJ» I 4 Mil*F 5 '^«tT «ft^s *ftc?r? 1 t' ; ^» 1 5 Tt pcsN ^ I 


(&&& §) vifa^ l s tt^BI <K$I*F5 '$«ti ^HNsns <?fc> *T5 stt^C® *Ttt3 8 
(qs) ’•psfft (Unconditional) 

(«t) C*1#R (Pooling) 

(’t) (Interrupt) 

(si) cqfe (Ready Signal) « 

($) (Handshake Signal) I 










*8 | 


i 


*$>i 


*■=) i 


'‘r'FHwN 

^rtt<m 4<if5 '$us (Mode) ^<^?' 5 ®«x?TRr^rsr-M i 

(®asj) mtcm nm^ vftfps w «nt*, w ? 

W (Programmed Mode) 

0*0 (Interrupt Mode) ^ 

(*0 f®. W. 4 ^5 (DMA Mode) i 

&\ I R §-U l$K.<Pp|?, ^5f J 

c Interfacing «n an?**™ He.„r» Device ww< „ 0ata Read/ „ r „ e , 
Instruction Fetch *lttsi, 'STFF Memory Interfacing ^ i 
^8 ^5t?lFFf3p> <FK5 

f=® « interfacing •**» „ 0 De,1ce-*w *nfl fflaw™, ww *, ™ 

ts« C «^ : ^S^ , ^ 1 ^. MemC>ry MaPMd 1,0 I " te '- fac '^ lm < 

^SIsPiwh ^R5Rc<p*k ^p\? 

w “ er i!i: 9 *" aRra « C’lfiww test* »« cels®, , „fs* 

SSr^1?™™ t * a ^ <Ser1a ' ly/ParineW 0318 T™s»1t/Rece„es, 
^ Intersystem Communication Interfacing i 

Intersystem Communication Interfacing ^ ■jjsft » 
ii Parallel Data Transmission Interface 
^ 1 Serial Data Transmission Interface. 

DMA^ti^^sf? 

^t, Direct Memory Access' (DMA) ^?T i ^ 

'4(.5h ^Sftl Wpl?. C?FR ^5j ? 

WlTOfftf (Control Interfacing) T* Parallel Data Trans.lt/Rece1,, «, 






«o I 



^ (teafe, (e) w 

R>c<ptfe, (8) ti^t, isijfs i ,, ' ' 

C®iR(.<P«|<n 'A’.-uIh Wpj^ 

^^crlnterfaclng afew hltem^ * w, cUfenl*, fe, *# p er , pheral De# , ce ^ 

interfacings, 

ggfr^c- ^tlnput Peripheral s) . ^Ste, ^ apsi, „ „ „ 

IZ f^Zl ? 1 OT ™ 1 * t "* *%*W, trfSd, affl> m 

^rt^wr, vQ^-srsrm, -smnt^rt^ i 


(k)>:-kJ4&M%pc3 MfKi\ U~Jtt> 





vS^ 


I 


sRiSufa ^50t StS&'JCD S<5R/TH ^TJ (7T c 9 l&<wh^1 SR^© 

s^T m § ?tRH lir^m, *tfrl?, ^s eft^T, 'srot, (LCD- Liquid Crystal Display) ^©JlR i 


o* I 


oo 1 


08 1 


Ofr | 


(£aaff) <r Interfacing *i#s S^R sra <?f^ST> I (.*!<! sRR Rf%*[ SR^R Instrument Peripherals cs ^ 
Interface s<rt Sn, ^D!<k<pPi^ (Instrumentation Standard Interfacing) S^T i ^ 

«1j|& ^*G|^Wpl^ H e U'© <pT?T? 3 

(Sata §) g \ Interfacing St^^RTPR Device (Input-Output) Port Address-^^c<? 

Recognize ss^© Sir ^ sfwNci I/O Device-^^ SRR Communication 4R SWT Input Device 
Data Input Rtf© *TRR ^ Process-^© Result CS Output Device- 4 Ste© <TRR, ^©Rs I/O 
Port/Latch Interfacings?!! 

sftSRc<t>*R ^is:sRv4R SRt ^t? 

S^tftSteRTPR 'S SStS G^ifsRRR^R ss SR jJjRtRWr cSs (Serial WRt Paral 1 el ) R^HH 



wit Intersystem Communication Interfacing ^RSfsn v 

^RMHSR t^tRCSpRSttS SC*T? 

[Saw c*T tj’R IwtTW SIS 3R> SRR R$ (A Group of Bit 

at a Time) Exchange S9, Sts Parallel Data Transmission Interfaces?! i 


O'b | PiRrH ST>t jjjMIVH SRS SC*T? 

(HU) (R t^RSpR 4<T CTO RsttW SRJ 3RR W 5 SWT ^sR STR fs> (One Bit at a 
Time) Exchange Sts Serial Data Transmission Interfacings?! i 
OH I >Qo|<su*\& 

[^r|] (R Interfacing *Rifw© S^mtSST o C'lRtwH Rst*T fsRt o C^lRtwN 

RSttw RSSR SR SrNs*R Stt^RTPR Pteifoio (Microprocessor Controlled) SR Sfs wIrR 
(Peripheral Controlled) SR S RsRH SS ^Ttrr, Sts Pu^ ^SSSS $RWu.<pPt^ (System Overhead 
Interfacing) S?! I 


OV I Piw^l SN ^t?N SR I 

(^3^ 0) StftSlSRTPR 'Q C*tfSRRt°! RSt 3 ! fSRt C 9 ifiw<ll c 1 'Q C*ffSRRRT W- 

i I St^^RRSRR SSt WIrR SR SrtssR SS 

^ I Stc^tRRR R?jRr© Rfcjj *RW fcfsc^© SR SS I 


►► 


^x%g~ gfcyi?r s | 


i I ^WWpR-4<[ 4l<HPl ^ I 


[^t^tWt-^oio] 


* Interfacing ^ SWT S^^HWTST SStS Input -Output Device- ^<*3 SIS Communication 

STR Data/Si gnal SSR-sRR SS S?T i 

* ^ ^ Rf^[ w ^Tt^SCSScS^t o Si gnal /Data Exchange SS STT i 

* Storage Device ^ SRC^T 'S S%^^R7TO ^ cSSTS^f SS S?T 'Q ^©S SlSffi- 


2RR ^S ^^<1 ^TT l 

* S^p 'Q SCS Communi cati on Establ i sh SS STT l 




gJlgfagg £tr- ^£[da&ig*i 





, N*PW-*.<», », »(«), »<•*), «<•*)! 

wnWt^®w%ra«OTi=Ri • 

i B 3f> E ) ^towPil-ft? fttft'Sf%P5t 8 ^T® ftfeft®ftPPTC®® - 2 f*n=T ®®ft ft® fe.ftfo (Keyboard, 
Mouse, Joystick, Light Pen. OMR, OCR, AD Converter) ft® Data Input <®ft, Memory ft® 
Instruction ft ftdfH ftft, «tM t® ftftt® Input-*® Data fft® ftcfflrihr Operation 4 ®^ 

(Result) ’tfe i ft* $ft®ft? ®ftrt®fft (ft^ input Device 4 ® ftw 

cmTO ftft Output Device-4 Result ftkft) ftttft®ft™ ^ ® 5 * c ® ftt®ft , otshj 

« ftfttft Device-®^® ft®T Physical Connection ft Logical Connection ftftK 
Interfacing 4? ft®m ^ , ftW, ftg* « ftH^m ft^ft Computer « Outer World 4 ® ft®j 
Communication Establish cw&e Interfacing ^ | 

fttftftn^%n^4®^-ft^^r^, !ftftt%ft-*o>i, jj(ft®)l 

(^ 3g f) ftJWhh ^-ulsiwPift4® ^ftft s 

i I fttftft® ^ftt®Wf®ft4 4® 5 ftt® 4(.*l<l>'ftft fft> ffi l to® ftft ft® 

^ I ®fi>t s)® ifVs^lftc'a ^IftS® ft® | 

fttftft® ^lftftfti-4® ftgftft 8 

i I 4<.-i<p3£ft ®ft®® fttftvSt® \g 
■5, 1 ®®S Cft 5 ) ft® I 


Pift«l<n Vuk<.<pfft-4® ft^ft-ftgftft ®s® | 

("S&siffi ^$|® wl>R-4® ®ftft 8 

i i 4ftf5 ftaj ®tt®® 1%®® fft® 3 ^® 


[ftfttftttft-^oii, jj(ft®)] 


<ti 


ftjftft 8 

il ftf®fi> <]><p ftsjftT® ftt® 4®>fi> fti) ftg ®sft trj® 

^ I ft® ft®?Fft[ | 


ftft^ ft® 5 !® cftftiftft®! «ftft 'Sigsf ®s® | 

ftftft, cftfttft®ft ftftftstft® ft® eft® i ’ 


[®t® 5 tf 5 ttft-ftooft, 08, Jo, Jo] 


(Jt 3S1 ff ) ftH^ftt®® ft% cftfftftfttft® ft:®j ftfapft ftftftw® ft®i ftft®fts tj’ft ®®rf% ®!®^s 

^C® fttft I ^3= ftftp®T® ft®JW ftft®@5l® ®|® ®®ft ^ft|®t®5fft ftftftfft ft’fttf® ®>j® fttft, ®ft 8 
i i ftftfSfttftftwfttft®# (Digital Interfacing Method) e 
* i Wtftftf ftsf® (Anal og Interfacing Method) I 

¥^tm^ WPS Interfacing ftfftft ftftg ®ftt® mj ftftjf ®®w® Method ft®ft® ft® , c®®®- 

(i) Direct Connection Interface Method 

(ii) General Purpose Parallel Interface Method 

(iii) Asynchronous Serial Interface Method 
Tiv) Synchronous Serial Interface Method 

(v) RS-232C/V-24 Standard Serial Interface Method 

(vi) Instrumentation Interface Method 

(vii) Special Purpose Interface Method 



■R*C|<twpR->3R ^ 

< &m Vb(B| Sil*lf>>* PT RJKRR R*fot RR I [^#fWT-i.oH(’tft)l 

^1, vb 1 ~G( -ETTCTST R*fot RR I [RfatPttRt-^oJj] 

( Sad faf^jj q<jwR Ji.'BK Wpl\ RfRRlRtRR '$RJ ' 3 Tt^ft^ c r® fi*itT» '®t&t jjjHf4*R wlci'n RRRR RR 8 

(Simplex) $ CR ^W#l* RRifare Microprocessor to Peripheral fRSRt Peripheral to 
Microprocessor -4 CRRRRtR CRERtR ^sfi>t STtRlR5 rr, '®1R 5 u)R>5jlft (Simplex) wf5tjajl*l(Si ,l iRRtR 

?m%m\ ^ifijwsSCSf <RR^® RF»n Devi ce , CRQTRt wnait, '5(tg^®t 'RRS. ' 5 R^1 RRf®F® ^sRTtfR 

Computer-4 RtfctR 4RS. Computer ^5 '®«UtR ^rsr^TT RtR Report £RTR RtR, fRS Computer^ ^R f^oltw 

CRflRt ^5Rj CRR^a R^IR RJ I 




iSHlR< e t g -Hwi®, rRi>r, ^srtf^firRT CRfe's cr^Rr ^®JtfR i 

iS^Rspft osW (Half - Duplex) 8 CR Interfacing ’Rife® f%g rrw Microprocessor 
to Peripherals f%Rt Peripherals to Microprocessor ^®R fRTR (uir^ WR RR) Data Transmit RRt 
rRxsRrs ^5R^*it CRRR '5|RRt ■stR't (Half-Duplex Data Transmission) RtR i 



8 fqsptt CRRt^R CRfW3 (Citizens Band Radio), 'GiilfouR 3 (Walkie Talkie), C'TSiR (Pager) , 


t^JlfR i 

i&5R^ C2Tg*t * aRff (Full - Duplex) 8 CR Interfacing <Rif®re 4R^ Wit Microprosessor to 
Peripherals * Peripherals to Microprocessor ftsa fRTRt Data Transmit RRt RlR, ^KR 5 
CSBH 'SsfRR (Full -Duplex Data Transmission) ROT I 


Peripherals 

N=SH 

Microprocessor 


K — 1 



ShIRR* ! 8 CTRt%t CRtR (Mobile Phone), cuPiwH (Telephone), 
f6ar»T^ RR I 

^siRRt, 'StftRtRR ^•ClRWpRRSJ’FtR R®fRt RR I 
^sjsRt, 'sfflRlRR ^ W WPlK 4R fER W RR I 


[RtRlf*tCRT _ Roo'S, Roio(RfR)] 
[RtRlPftRt-Roii] 
[RtRRptCRt-Roii] 


[igffjrffi ^HIRM ffiKwPfc 8 Microprcessor Rt Microcomputer («ilwa Nature Digital Signal 4R) "Q 
'SHTtRJ Analog Device CW- Medical Instruments, Automobile Equipments, Electronic Factory 


Devices (RlOTR Nature Analog Signal 4R) 4R RCRJ Data Exchange RRtR ^RJ CR RRtRR Interfacing 
RRRtR RRt RR, ^otCR 5 'SfftRt'lR §R>ktR“pR (Analog Interfacing) ROT i Analog Interfacing Rt^ 
4RR 4R# Boundary, CRRtR Analog 'S Digital System RRWRR RtOT ftf^T® RR I 






& I 



2>o | 


i^lRwt-^oovO, *o(*rf?T) D] 

t—n " ' ■ — — — ™m*i 

(Sensor) IftOT m, W, ftS^m (Physical) ^ 

T g* ™ m frf>0l>rm *M [ <fft ^ s ^rfttTO (Amplifier) 

IW ? (Fl lter) ^ 5,1 " ■<»« wn l Op-Amp) nnfW „ m,«™ 

wrsrf^mrm ^rif^ (Operational Amplifier Circuit) ^n^ 5 t i 

2IL\T!^ wn# ** 

S%m ! X^f W ” TOMW ^ W *"*" 1 ft ’™ OT ^ ™ '<»# 

R-Rruli ^Isftt-dRT «fp1Wt®K I 

f =- —m RmWt5rt-*oo<t, isHt)] 

8 

«i- j s CTftwm Mt* to nRKim ®*t to** « w , TO ^ ^ 

*'» ! ™ **' strobe *** ™* ™" -"Wro «.«„ 

^ W ™ ^ *«*■> ACK (Acknowledge) fM 

5J I A3 TOWI OTOCTI As CT, W»5 (SHU WOW*, ass « An™, 

I^PCT-AOO),, >„, *, s<( ^ x 

V— a »J Digital 'Q Analog Interface >*W'5nw<Tl^sjftwt % 


(Digital Interface) 


i i J||«>wH2R''m<i 'S Peripheral sitifj 
Interfacing Digital interfacing . 


s i 


* l Digital Computer >33 CW ^fi; ( 


(Analog Interface) 


S i Analog « Digital System <^s ^ 

CT Interfacing ¥lp Analog 

Interfacings i 


A i CSPT Industrial Process Control 
System ^ Analog Interfacing gH$ro ^ | 







(Digital Interface) 


(Analog Interface) 


o I 4 c,R*Cti Interfacing Unit R*ilw Port 
3R 1 

'O I 4 Device 


8 i 4 Interfacing-4 Computer Bus 4R RfiR 
Interfacing Unit R 5 ^ ^rjrj I/O 

Di vi ce 4? RRR CRMCRN Wt R>£R i 

8 i 4 Interfacing-4 Bus <u<^R ^UM 
Converter <u<i«i 1 l^ 'SRFHT I/O Device 

■arrest CTt’ttwt’t wt r 

<t i Diagram : 

ei Diagram: 


I/O 

device 



I *IIt?Ft*rt*! <3 ^faCSFFRT i 

fewS] ftcs? ’frmMR 's 


T?t "srem *rt«foj wm 3 *t : 


faWplWt-AoJJ'] 


i I CT *1^%® <4W3TtCSt 'SHTWaTTfl f^5 i I C*f$$|'SiWpR * 

nri?t®rt®i ^Nw»t i *rtai f^& 


<h> m®Tc®ra ®nw 
> ^?rt ^Ht, ^ ftferm 


^ i. 4 ^fio© g^^tfsra %f5t Sitwra ^Rit *rtn i ^i i 

« I 4 ’ISil'sC's wf&f SlHfsP'fW ^TCW3C?[T « I 4 *lffe5 C<M=1VM 4^# «lffl f%®?T fc?I 


aforFSR I 
8 1 ^ ’raf^s «t^ c#r i 
a i 43 #wt c#t i 


^sfsi 3 rf®rf 5 f 5 i 

8 l 4 ■'I^iRjC'S ■'tt? I 

a I 4<J Wfwt ^pRPpFF I 

$-5 WwPk- 4 ? %*tt*THWTRr ®fte i [^wPlwt-^oos, o<t, i<t(<#)] 

IjBPltB* c®ft i [^r^if*rc?r-^oii] 

ty&HWPlMRl ^Itwl^t 5 !!? ^ C®Ptl [^Rsl%?t-^oo5»] 

^sjsW, ^WwPt<-^ el ement-«t®rt? ^ « ^tw c®H i [^wPlwt-^oiil 

dUD 4<f f^f%$ ^5T I ^t § 

Data Buffer Register (DR) s Computer 4<l I/O Device-4 Data RFsRf® ' 5 HR 4t Data 
Buffer Register-4 sfNfti<Mt<l Data Wt[R <TOf i 

Control Register (CR) § 4l5f^f%3 Control Condition w \ J CPU Bit (R 5 *mR 

^r, C^sR- Activate the Peripheral Device, Set the Bidirectional Data Register in the 
Read or Write Mode. 

Status register (SR) S 415 CPU 0$ ^^R 5 ^R 5 Condition Rort i 4 Condition, Peripheral 
Device Rt Interface Unit PioWi. Ml ^TftR 5 , CW § Read to Transmit Data Word. 

Address Comparator (AC) 8 415 CPU (R 5 Interface Unit-4 Access ^RR cw t ^tRR^ 

Interface Unit-4 £ff%15 Register 4R 4^t5 Address RRR 5 1 CPU CR Register 4R Address Interface 
Unit-4 <T&R, Address Comparator Register Address 4R Address CR "SR RftR "SpiRt 

Register -4 CPU <R> Access 2RR^R i 


RRR RRR 4t Data 


Q) |wfo &t?- 


















Control Logic (CL) 8 4ft Register cm aNWW at ’Tmmn mta i arfc Register cm 
’t^'t maft 4fta TO i 4ft TOPt m^aift m% Control Logic Set mta , cm Data Receiption-4 
Error cnatfntn 4ft Status Register 4a Error Flag Set n*ta i 

i«i ^Nhh ywiwM- ■W ntmta xgffer wm flfcar cm%3 i [TOtPtaKoo*] 

( 5aaf) 4 a# errata*! ’mam tftiatma fnafnftm atf#scm fata nftm i 




njtamisfttm## anam #t ## 


fBa % i.S ajmiala^OTFt (Parallel Interface) 

(Working Principle) % tftlmftrt m ©a* ata, mr mga amtaSa cm mt ata i 4 a# 
m (Latcwfl. mi a# ftmttna cam 4 mft fannittna atta » 4 a* amta atmta mat 
cafe#ta ##tm mt# mta 1 cafeftta at ftftft ### ailmfta attn aqp am 4 ^ at# fttnama 
mmta mm at #t m m, mm atfe a# fawmt swftnftfc am 1 fws mnttantna ana 
Ja# *frlwit nftrnrn m^SH am w mats fmnt, an atana atfaft . m® mta , 4 c*m 

vsf^j ^ R{5<5 '^ 5 ^N»j\as5K ^^trfvQ ^ ^ 1 

mm TO faw cw atatanm %attf, cam-cant# (Seven-Segment) cas (LED), TO maTOa 
(Converter ) OT^rlf^ ^sjtfw C^'t^Mwtcrt ^ | 

!?l^™ l«ftot-^0, Jo («>, JO, J 8 («), 

’^mna * cnfatmatn f®TOr, cntntfa ftTOa, ##.### feroa, nfeststtaataa 
faf% Component fm?nt Outer World 4a atm Communication atfasisia «aa ft# ^ta 
Interfacing cm fata ScsiRm Category os Categorized mat ata, ant s 

(m) cataifa #tata#t (Memory Interfacing) 

(n) TO/«cTO/mTOatmfat(I/0 Port/Latch Interfacing) 

(n) cnfatmatn TOmfac (Peripheral Interfacing), - 

(n) #mf ^a#^trnna# lata#i°s (Intersystem Communication Interfacing) 

(«) f%#a 'smtata® #tacmfnt (System Overhead Interfacing) 'S 
(a) mtftla TOata#?. (Control Interfacing) #Jtfn 1 






^tf® 


8*0 


i<ti <^t^. csrcsnf^ 'sut’f® ^ 5 n^/'e*?r ■src*(T c®r*r i j 

fsw^) * 5 ii^ r ^ ®ntye <iRi csn^nf% ait*t® atf3/« , a ataj ^®Rt at *mfar t %t®raf 4a?, catatfa 


■Sjifpps 'srf lt/®’a 'SIC«(T ^TCt at *tf^J faaatf 


a)j |®t ® wlt/'Q (Standard I/O) 


^ I CQ *iqifvo£'® fafcjj Physical I/O 

Device-^T^ WttSpT 

<TtT7Bt ?IW «ltw, Standard I/O 
^ | 


^ i I/O Operation C^ 5 ^t<l wi 10/ M 
Signal ^ I 


voi I0/¥ - 1 -Wl I/O Operation, ^t 
Memory Operation ^ i 


catalfa ana® 'aft/® (Memory Mapped I/O) 


S i ca aaifot® I/O Device- 7 ^. Wftaja attaa 
att*t <Tt ata tatalla <. c 'll(.<P*tta l® 5 an, '»l(. < p 

Memory Mapped I/Oata i 


^ i lire's I/O Operation ca> ^IrPTS asata am 
wttga afttaa MSB w» ^a i 


« i MSB = 1 ata I/O Operation, nfnt Memory 
Operation a?af5® an i 


8 i taw aatafa ALU Operati on a>at ala at i 


8i i /0®t5taatc«t aatafa ALU Operation asatntn i 


(t i lilt® IN, OUT Instruction aja^saa I 


<n lilt® IN, OUT Instruction am® aa at 


s^i ’UtaHH ft^iawn '5rc*t lata *tf$®? 


[Sg g|] aitai a ta all¥t5a aa 5 ®tataiaft PiaPiR® aifwstat fata af&® % 

ii ala (Bus) atftft- aqTttga ala, are#! ata 4at ®ftt ata 
^ i fa® (Read), aft5 (Write) faaarta (Signal) alRnt 
® i aits (Latch) atfaa) 

8 i affltga a w llw'3<i (Address Comparator) alf¥& 
a i cafe^ta (Register) alfiw 
® i atala (Buffer) atfaft i 

shi fa^1®f^^^5tat5Ffa^a^tt^a i [awf*tcat-^oo(t] 

®p8tat, ffeftftta ^ciacaf a ? a?taren a’fnt a?a i [nwftwt-*oss] 

(S®?r W) fefifcH ffiHwffK . i afttgfl sttaaa ® ®RJtai Digital Device at Peripherals 4a ataj 
atar’ala^ Interfacing anif®ta f®f$ftta ^aJiawfas. (Digital Interfacing) ata, <nan- aftta^attaaa 
® 4ska l®/aPfta 4a ataj t^iata f a i i atataH® nfttspwtaaa 4a Data Manipulation Speed ® 4a atw 
at?® 5 areotai Pripheral Device-a'jpta Speed antn an at i 4 anatd ®1tna atar aaaa atataa 'star 
Interfacing 'ataata 5 an i 


Microprocessor 


Interface unit 


Peripherals 


sv i fsaaa cntatft ft$tatnfat-4n ntaa'sja.a'fnt a>a i 

ffcaaa cntnift ft^lawPi k-qa aian^ % froa 2732 eprom Memory Chip-ca 5 4a# 3-to-8 
Decoder Ckt araafa area Interfacing a>at <?(,<*(«. i Rwl®" ataa^taa ataita afeaptsitaaa ^s 5 2732 EPROM 
Memory Chip 4a atta Interfacing a 3 *^ areata I 


gj [ppT? &tr-Suj<i«t»ig^ 
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•pFHSSIo C s lRw<lHJi 

«*M-i 8 8085 ^rfeaFts^TO An - Ao Address Li ne-^ Memory Chip- am An - Ao Address Line- 
»HW Connected TO, ^ 40 g 6 Registers -C* Address to® ^ , 



f^I s i.\s Interfacing the 2732 EPROM 


<lt*K 8 Decoded* Ais - An Address Line-^W Decode TO* i Decoder Oo . chip Enable 

(CE) <£Rt Connected TO Memory Chip Ifc* Enable or Disable to* i 

W-'O 8 Control Signal ("MEMR"). (Memory Read) ft EPROM «m OE *nw Connected. TO Output 
Buffer i* 5 Enabl e *f Di sabl e TO, *t Memory Data Read TOt® to i 

(2^f) fit* i*# Block Diagram 49 TOJOT I/O Port Interfacing stfm\ 8 



(10 R or 10 W) 

fesi.'O Block Diagram of I/O Port Interfacing. 

I/O Port Interfacing 4ft i i$q\ % 

«fM-> 8 Decoder^ 4t® .TO* A? - Ao Address Bus-^* Oe code to « dftfr Address Bus m 
Correspondent Unique Pulse *f Device Address Pulse I/O Address Pulse §^toi 

8 Device Address Pulse-*^ Control Signal (IOR ^ fflfi) m Combine (AND)/ 

<wfil® TO Device Select (I/O Select) Pulse Generate TO?*i 

^-«8 5*t*l* I/O Select Pulse TO Interfacing Device (I/O Port) ^cv»i0w (Activate) TO*jn 








8<£ 

I CVWlffi WPS '^•otowpK, 4>4 I 

ct Interfacing <T3#05 I/O Device-^W ■srfeaFtsiwit^ 'S(jl'C5^ ^Tftst 

•rf CVWlR MlW^lW ^ Memory Mapped I/O Interfacing i 4 C¥t2i 

Memory Address 43 313JW? I /0 Devi ce - >i^w Sel ect 3*31 33 I Memory Mapped I/O 43 ^fSRJ 33* fes l333f*t s 



I/O 

I/O 


% i.8 Memory Mapped I/O Interfacing 


4 cVCTjfil ^ I/O Device-^W ’JRR 5 ^N»>o|W ^ptftRR ^RJ Address Line 4R MSB ^R i 

^ MSB = 1 RR, ^ I/O Port Select 3R, ^RTRtR Memory Select ^ i 4 CR^R oiwlfira CRCRRR 

^r# ^srcjtf I/O Device-R^ RtCR 5 1 ^ sftRRR 10/ M Signal Ri«fa RStR Rt, wf5t RRlRfR 

Accumul ator 'Q I/O Device 4R RtRI RMSfa R 5 ^ i 

I f&W^N ^tawPHR^fRtRRt I 

%SnwPfc (Standard I/O or Direct I/O Interfacing) 
8 CR Interfacing *toR>0© Physical I/O Device-R^ Rtt^^TCRRCRR wtc^ RKRR RM RRlRtR R° s f^ 
RttR 5 , \sttR> Standard- I/O Rt Direct I/O Interfacing RCR I 4 2|f^f& I/O Device 4R^5RJ ^R# 

R 5 ^ Physical Address i 


CS 

I/O 


Memory 

CO 

ftai § Standard I/O Rl Direct I/O 



4 csrcg I/O Operation-^ 3*313 2K7R3 I0/¥ Signal 313313 3R3 i 3f*f I0/¥ = 1 33, 

I/O Port Select 33, 3f3t Memory Select 33 I Standard I/O mim?! 3l$wHsrt>l»il33 IN 43?. OUT 
Instruction W5 33 I 

331 PrtnjkR^ RtRiOl ^ £(QmiI t^K l 

feaRrfl) *llXt^|2tCRRR C*lfdtRRM>1 l^^feRR RIRJ R^lR tRRRJtR RFw« 1R ^ R^ttR* 
(Hand -Shaking) RRT RR I ^Rt^fWls RRR ^R^ f^sl Vi RrIW RR^fStR (A/D- Analog 
to Digital Converter) RJR^IR RRt RR, ^R RR'sHr c*tR Rt ^SRt ’IW sfCRRRtR> RRT^ i 

RR^fR C*tR ^QRlR RtCR RttR RR i ®f3tR C<# fRRRFlR >J | V^CRRd'CR* *ffrlR I C<# fRRRTlR SRR RRtR 
RKR RRR RlV^WRRR RR^#tR ^5 ^5RJ RttR> <£JR* CR 4R# RstgJtR fRRRJtCRR RtRJCR RR'sfStRCR* 
\sRT *P®t RCR WRR^3 l 








8 ^ 





*' S| 3 w -gfrrfs? afarat ^fat <g<r i 

l^E) ^ cnfro^ ^ 1 ?#«m ^ ^u \ 

^ c# ^ ^MSSiS f *tm § (i) mm*l (Physical I/O)) *m (ii) 

^ 7<?j * c1 ^ ^Tf'TO (Logical or Memory- Mapped I/O) i 

(i) mmm S 4 *t# 5?5 Wlsif* (Operating System) m*S W? 

^Ffsft^ra <«* «n®P# fasttwrm wi ^«tj ^roara ^ , 

(ii) ilw)h 8 a) ^sus ftotaJi* ^fwi intramiTm dm 

wi *s i c#«m ^ ^ 

^rnspr ^T C’lRWPT a^ Wf5t to^t ^ , 

^8 | <K*l<pfi> C^llwi ^fl^tt^f I 


[<bag gj S 


(i) i/oc*rfif 


(ii) c£»m c#^ {PPI) 

( i i i ) c^rmtcsm ^frtsrHg 1 
Civ) 

(v) C8fWH»l^«1 "$/v|<^|ci T>|S^j*J ^®jtfw 1 
^<N <pw<riu ^ i 

[Sag ff) o 

( i ) C 2 |i 2 ftW^T CRT <Kail®i 

(ii) cataitsm Fpf 

(iiilcarwiw^T'^'t^^c^rt? 

(iv) CfftsHtam #)c<l3 'a fe^rctt t ^Nw^l ^STtfir i 

^i (.bhIw»i | 

ai^ 'srM General Purpose Interfacing feftfSps 5^ . 

(i) Transmit Data Buffer Register 

(ii) Receive Data Buffer Register 

(iii) Status Register 

(iv) Control Register^ 

(v) Control Logic €f^ i 

^ I ffeq*i^ C*tf*fcvnh ^ \ 

(j. aa f) ^ « ai^# Static RAM ^ ^sims Interfacing stfaRrt cn^iPlt s 





8*1 

8085 |2| (.■>! •►((.<) s 8155 Static RAM >4? Interfacing (^r^TtC^Tt ^tut^ i f*wPiR^ 

■snsow 8085 5tl^t3Ft«n?TO Static RAM <4<t 7 TR^t Interfacing arfaRrt ' 3 T w Tsj<r><iC. c fa ^nsflw RAM-4 Data 
Read/Wri te ! 

’(t’l-i % Decoder (8205) fi> An - An Address Line-^^W decode TO mi. 04 Output Line ^riWI 
Peripheral Device (Static RAM) Activate 1 

$. % 8085 Microprocessor Control « Status Signal-wrt RAM ^.Respective Signal 
^tTc«f Connected 1 ia<t5's|<.<i AD? - ADo Data Bus-'St'Tt'S ^ra|>iR '5£?i 'Q 

Static RAM Data Exchange 1 


►► 




(<5g?f ^Ts >.8 *^s QfcUu I 

fwi>^ WPl* ^ft ^3T I 

(< 5 ^?r ^.8 «T^ jq 5 <gj \ 

«l rtQwH wPk ^ I 

(S5?r S.8 i 

8 1 ^ ^"FS Wl*m ^ | 

[^g?T ^.8 *Ts £fS<lj | 

<M -fwi^ I^GtoM I 

i.8 gl^J i 

^ I DMA ^WIurH ' 4 'fat ^ l Nfa s tf*fc 3 t-$pi'o] 

(i£g?r s>.8 «T° g^j i 

hi '»iiHwW^PRr1^f3^ i 

[^?r •grsp^gr^] ^,8 i 

Vi IEEE Standard 488 Interfacing i 
fc l « ISfWJW ^fckiwPk-^ i 

[tSteir «?s jpNl i 

*o | Oet-iluin ^TNlt I K 

I^t<Flf*R^t’“^oo8, o£, obr, OtS>, io, io] 

^t, f63j^ General purpose parallel interfaec ( [^r^lf^T^-^oov, ^8(- 5 tf%)] 

'SPH IRF ^ General purpose interfacing-^^sM^ f^WPlwt-^o., >«] 

^w, os^im wr "Ut^r rwRr ^ i 

hWPlWf-^oio(^), !>*(<#)] 

^W, General purpose parallel interfaec-4? diagram i 



[Sag i.v *{s ^<0 i 


Gj lPPk ts-ir-^ k)ciQts.ig^ 







r 




(Serial Interface) 








Wm W5f%[^r (Necessity of Serial Interfacing) 

(Definition) 8 CT Interfacing TO CTO^ Device TO TOJ to^to# TO®f5f (One bit at 

i> a time) Exchan9e Serial Interface TO i CPU « Peripheral Device frot ^ 

Mi croprocessor ^ I nterf aci ng m ^ <[«Tf I 

_ 2Wsf% ® t (Necessity) s mtm to c ^mp r fcofe* 

^ c^rfroro tot m Si^fw ^ i tot sftft, *%^toto<! v5T5r tnrotn toto 

( ^ ara11d Forra) ^ sn ^ 5 ^ ’tT^PT^t (Parallelly) wfct TOR fronlrlTOTO to® TOsT I f%S % 

(Peripheral Device) TO, TO Naturally mm TO (Serial Form) to 

TO*, CTO- (TTY),13lTOS5lSTO (CRT Terminal). (Printer) . ft^5 (Shift 

Register), c3*t (Cassette Tape), CTO# (Memory Chips), forest st^TOT (Display 

Drivers) $®Jlln i ^T!#® c’li%CTOT f®»1^R^ ’WTOR (Parallel I/O) TO toj TO ^ ^ 

4<rt ^rfetfTORTTO TO croftfTO TO (Serial Mode) TO® *jr, TO TO CTO 

(One Bit at a Time) ^ ftm *r%TO TOTO Sirto , STOl# ^Ftsttro^ 

C=#TTOt TOJ P#?TM ^tTOf^TS, (Serial Interfacing) ^fST wfBl ItjRlspTO TO TO i ®TW, 

TOMH ^TOrT'3 ■srefri ®tt TORfs® CTO #f#R % -D l TOf>R (Serial 

Interfacing) ^ «lt?rt^«vo|-^Rfhspf | 

(Types of Serial Interfacing) § Serial Interfacing ^ « 

(^) ^|<u.<pPi^ (Asynchronous Serial Interfacing) <4<rv 

W ftfTOR (Synchronous Serial Interfacing) t 

^BlPhwHh mm *«lm<rPk (Asynchronous Serial Interfacing) 8 ot Interfacing System 
^ #TOT ^TORS * Peripherals TO Parallel Data C® Serial Form 4 *|f*<t* ^ ^ Charactep 

** *F* (Asynchronously) Serially Transmit/Receive TO TO, TO Asynchronous 

Serial Interfacing^! 

P?mm ftfah (Synchronous serial interfacing) 8 TO Interfacing Systems 

^ffTO s#«HTOto c*ifi wsh Paral 1 el Data TO Serial Form - 4 -hf#® to Long Block fTOTOTO®fro 
(Synchronously) Transmit/Receive ^T^T, to Synchronously) Synchronous Serial Interfacing TO i 

^JlPhwHik 'Q Piiwhh ^ i5f5t WO# (Asynchronous Character & 

Synchronous Block Data Format) s 

□ .^JlPtitwlih mam Sit*#’# (Asynchronous Character Transmission) 8 Asynchronous 
irregular Intervals) , W TO, to Data Transmission TO#*® Data, 
Character by Character %ro #TO#® frofct® TO. Asynchronous Character 

Transmission TO i Keyboard 4<T Data Transmissions TO ^TT TO i 







(Data Format) s 
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Data bits (Parity bit not Stop bits 

(five to eight bits) always used) 
ffc? g o Asynchronous Character Data Format 

^51 OT«Tf RTtR CR, # Character 4R RRTRff RRTR lineft Idle State- 4 RttRs, rkr> 
•Mark' or '1' Condition RW I 'Start' Bit RRt '0' Condition 4Rt ■! to 0' 

Transition m 'Receiver Clock Start RRt’ e 'Character 'Indication 

Asynchronous Data Transmission 4? CWGH Character 4R# Start Bit « c*Kr Stop 

Blt ( 1 ’ 15 ~ ^ ^ data# 5-8 Bit least significant bit bit- 

W ^Rl^sl ^R | 


Transmission t><=1ln>I^R RJJc.r (R*R spft fRRt, ^ rrcsrrc'R ®RT Data Word (Character) 

m &** .'**& Odd/Even Parity Bit-* RP5 *nra i Parity Bit 4R RR Signal f& ^RR Idle 
Condition-4 C^s RR 4R?. £ Character * Character 4R Rt^sftRRRRRtf Stop Bit (One, One 
anda half or Two Stop Bits) Force R5TR Rlre Slower Devi ce-SM Reset RP® RTCR 4R?. RRRsf Character 

I 

^Character 4R^fBit-«Wt4R# Reasonably Regular Bit Rate (110, 150, 300. 
600, 1200, 2400, 4800, 9600 Bits/second) -4 Transfer W «ttw I 


55; (Advantages of Asynchronous Data Transmission) 


* t clock Signal i 
^ i Local Buffer sfOTSR i 
' vo i *RT Character ^ { 

8 i ®HC*t | 


* 



* I to ^ i 
^ i '5f&t Transfer ^ i 

'Si Efficiency^! 

8 I C£ff^5 ^ faf?? I 
<t i Start Bit 'Q Stop Bit ^ sftsfSR i 


of Asynchronous Data Transmission) s 



□ filWHih (Synchronous Block Data Transmission) ict Data Transmission 

4RRTW A block of data iRRf^s Rsfoo® Transmit RRl RR, Synchronous Block Data 
Transmission t Computer to Computer Communication *£Rf wi TrtTr i 


(to 




P/S Mode Control 



fwj s ^ (Synchronous Transmission) 

34 s ^fW W1J|5 (Block Data Format) 8 Synchronous Block Data Transmission 44 cwi 44*t 
Clock Signal-4 Transmitter « Receiver Synchronize 44t «TTC^ i 4 Transmissions Clock Signal 
4444H 4>4i4 4tt4 Data Transfer ^4 i Transmission 44 fi> 44*4* 41^4 41 445tfBtl^l 41^44 414TC4 ^5 
4TC4 I 4<K'S?l'a| 4l"4tt"H<3 44# vb|5l4 WU 'Q ^44 ^fl^# <FC4>4 WV ^4 | 44*4* 

0^4 Clock Signal , Data Stream 44 4 tC 4 44*®^© 4 S 4 Receiving sfft® i 


Synchronization 

sequence 


Data 



Finish 


Eight bits 
to each 
character 

Synchronous Block Data Format 


^414 hs* fi>4fo cT^ 5 "4^^ <^141 414 C4, Data Block 44 Starting 44# Special Synchronization 
Bit Sequence (SYN Character) ^4, 4ttf5 4*44W 4-5 15 (SYN) Character ^rf^i 4/515 SYN 

Character 4I4$J4 41 4*t4 <4415 SYN Character 4*4 C«i Data Transmission 44 444 Single Bit Error 
C44t #0® *ftt4 fast Data-Stream 44 Starting Detect ^4tQ ^s#4 *Ttt4 i Parity bit-4^ SYN 
Character 44 Bit Pattern ~sm- 10010110 (Least Significant bit on the Right) I SYN 

Character Header, Trailer, Various Control Signal ^ Data Interval 14flT4t4 WV 4)4^4> 34 i 
Receiving End-4 SYN Character Recognition Ckt 434^© 34, 4TC® SYN Character -WTtt4* ^rtsrt 1 ^ 

4>(4 414 i SYN Character-43; Data-Stream Receiving site® C*ft^fc4l4 *44 Data Block 44 Starting 'Q 

Ending 4>4i4 44^ Receiving End/Bi t- Stream C4* Character-4 -Spffafawi 
Pi'i'whh (Advantages of Synchronous Transmission) 8 
* I 44144 ^r4b4 ^4 4t I 
3J 4fa^5 v5l5| XFTl^4 4541 414 I 

; ; «i 44tt4C^t4##f# (Start Bit) 44*(#<lf4#4 (Stop Bit) 3T4fSR344ti 
8 I ^IC^Ibo *oo# 45J|E4tl4 44>4(C<5)l4pU> 414 i 








PiRiih 


» M.IMI I ^ 

disadvantages of Synchronous Transmission) * 

> ' *nw(^KfiJhfw|« « em?3) <^m ^rn (Local Buffer) eftum i 

^’ UliH ' ll ^' s ''‘* (Synchronization) vfa «iw *m starts , 




> I 
*1 
« I 


^ wmm*. HlPuwHWtaft w * < H w P n (Asynchronous Serial Interfacing 
with Block Diagram) 8 y 

*JjL (Asynchronous Serial Interface) 8 ^mfrot^r mm 

Sen ‘ al Interfac1n9) Wrtwfc lift, ** wm 

^ W (Parallel) *t6m ft* ortWJlBBr Toot ftfifcm ^ 

Scet^^^ ^ ™ nw (Asynchronous ly) mm mm (Transmit) * flft* 


I **™** (Block Diagram) 



Itl ^ ' ^ ^ ** (External Receive Clock) TOOT ^ fX 

(Clock Pulse) (Generate) TOt^i 

P .' ^ ' ^ r ” t Data Buffer Register) «*H?J TOt i mw c«fw w(5t«wt ft* orfi*fr (Shift 

Register) (Serially) ^<3* Olfrv** l * £Wa <*R# 3W srtflfc (External Transmit florid 

22 2T ^ ** <C »" tr ‘" L °*‘ Circuit, « *£ dSSfSSC^I 

(Status Regi ster) TOOT JjJNRuln « fsftsOTs TOrSfa TOTOots fi^ ^ ^ , 






^ . <pl'H'Su|d C'tftftTOFPJ 

PiRiih $-v|<u.<p>t Pit^w fijfinj 4)lwslws «<K\s (Start Bit) « c*nro tfro? 

^ (Parity Bit) TO?. ^ (Stop Bit) TO^o i wi, isf&t URi?r (Data Error) « Missing *F§ 
to i <ii xsfBt whit* farapr % 


11 1 < 1 1 1 1 1 1 1 
Mark (1) J | * ' i » 

v n 1 1 • t i i i i i * . 


Space (0) 
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Start bit Data bits Parity bit Stop bits 

(five to eight bits) (not always used) 

% \.<t Wlf*FTC3FRPf W5UI& (Asynchronous Character Format) 


^f^st% 'aulPiiw*Hh RPrel* $j|*ifi«lu (Universal Asynchronous Receiver 
Transmitter) 8 


^sfiwh'h TOfrotro Wm (uard w ^ti^r ^ 

CTOtTOm <pfiSPk<iTO 4>-5|?i<.<pji LSI System Chip Device, *rt v> l w (Asynchronously) 

ws i 4 '5 w*i1^5p to, to * 

W SrWf^fST^ (Transmitter) <3 (■*!) ftpMd (Receiver) 1 

SjwPiuIs TOTf5 ^R©)|<) 'sn^js TOtfsfrofa v>i?*tft toj w 1 

4 'S#! Transferring TO Control Register <?P ^ TOSH 'Girt 1 ® (Control Word) TOT 

Cfifwm TO !^o TO, TOs ssfTO TOT (Nature) C" s lfSmt TOt TO i srf%f& Character TO wf5t f^r tot, 
^ITiae TO frot- to Odd Parity TO ^rtf% Even Parity TO, stfcfi md3 l cn< CTO TO ^ 
(Stop Bit) l 


n 

i i 

LU 

n 

M 

1 1 


0 1 0 1 

i » 


Two Odd ASCII Uppercase 

stop parity letter V (56 hex) 

bits 

<—11 -bit asynchronous ASCII character code ■ 


Start 

bit 


(a) 

0 i 0 I 0 

1 1 


0 , 


One 

stop 

*bit 


ARQ Uppercase 
letter M (51 hex) 

- 9-bit asynchronous ARQ - 
character code 
(b) 


Start 

bit 


0 , 0 


Two Odd 
stop parity 
bits 

- 9-bit asynchronous 


— — v- 

Baudot Uppercase 
letter H (05 hex) 


0 1 

"^Start 

bit 


Baudot character code 
(C) 


Asynchronous Character : (a) ASCII Character; (b) ARQ Character; (c) Baudot Character 

UART TOTO <sfa>G!M<t (Transmit and Receive Buffer Register) 

c>ub|^i (Status) n-Bit Status Register-'S i 



PiRsiM (fc) 

UART SrN^tc^ crcs cwr Status word 

TMBT (Transmit Buffer Empty) s SjHf^ f*f*PT> c#M5|ot Stt^Pp^r^ i 4 

c3t'M3l<tfi} *nf£r (empty) ^rR^ 1 

RPE (Received Parity Error) c^t FI ag $ Set 

RFE (Receive Framing Error) s ^ W f%^ s*nmsr% ^ f^r®| 
RFE FI ag set 'SJX 1 * 

ROR (Receiver Overrun) s f^rs c*(«h 5|* c^R?n <Fj|c<tSi<i firfe -^qw\ c^r 

RP 10 ROR FI ag set ^ t 

RDA (Receive Data Available) 8 Wrs %f5t <3rf^r^T?l cm Data Receive mrstc^ Load RDA f 
active ^1 

UARTfiTMfsfBN (UART Transmitter) 8 

UART SiHPu>l<i 4<T vSIHWR 'Q fSmjM Pl^c.^1^1 8 

IR 5 'blfcWh (Block Diagram) 8 


Control word 

inputs Parallel input data (5‘8-bits) from CPU 



2 ^ mm (UART transmitter block diagram) 

UART Slfaftoj-si (Transmit Buffer Register) , 

' (Transmit Shift Register), m (Control Register) * (Status Register) 

I * * 








(t 8 C*l%*Rrl®PJ 

(Working Principle) s f^TCM fra CPU 'S UART Transmitter ^ 

stf^Rt (^TfaTt 8 


Central 

processing 

unti 

(CPU) 


1. SWE (status word enable) 


2. TBMT (transmit buffer empty) 


3. Paraller data (TD7- TDo) 



4. TDS (transmit data strobe) 


UART 

Transmitter 


TEOC 

J (Transmit 
end of 
character) 


5.TSO 


(Transmit 
serial data) 


fM g (UART Transmitter Signal Sequence) 


4 •=T^%T5 CPU 8MW. Status Word Enable (s¥e) ^TtW 4?# Signal UART Slhlwisiw i UART 
Transmit Buffer Empty (TMBT) Signal && ^rtWl CPU’ (s$ 't&a C*T, Transmit Buffer 
Register fi> Empty (t[f^ <£|^ UART sfaF® I Transmit Data Strobe 

( TDS ) CPU (TDo - TD?) 5ji*i'W? ^sfSt 

*rto i 9 1<^'Sk\s Transmit End Of Character (TEOC) active 33, WB 

C<#pST3 5)hK> f*t*R> 33 I Start Bit, Stop Bit, 

Parity Bit I 3Rf f3*fftofi Jj left's (TSO) 

'5^5 MsltJI 'STt^S^pS 'JJtTt I CPU C*TC^P telul «lt i3 SlfSRtf 'SINK'S S||W> | 

UART Wm ( UART Recei ver ) s 


RCP (receiye clock) 



RPE RFE RDA ROR SWERDAR 


fsaj g RPi^ta sR 5 OTWTsi (UART Receiver Block Diagram) 









PlfTOM tTOTOTO <j-£ 

UART RPi«Rlv Start Bit Verification Circuit. Parity Checker Circuit, Control Register. 
Receive Shift Register, Receive Buffer Register ^ Status Regi ster i 

(Working Principle) % UART Wm ^t*t swot Receive Shift Register -4 «|Bt 
4TO TOtTO i wfSt ‘Wlwslfi < i e U'® Start bit, ^st6t, Parity bit 'Q Stop bit <R> 4?rca! 

Valid Start bit ftfro TOR TO] Start bit Verification Circuit. Parity bitTO^frot- 
D TOltRRR TOJ Parity bit Checker to i 



f&a % *.So fTOnM fafra*l (UART Receive Signal Sequence) 

ws TORMM TOR tsfros TOTO ( RfipStra TO i 4TO>R DH Receive Data 

Available (RDA) Flag ft WRsfts (Active) TOi 4TOR CPU. Status Word Enable (s¥e) ftiTORlft 
Active TO cftSm CitfsiftR TO® to (TO CT, RDA Active fTOT i D* RDA active «||W, CPU. Receive 

Data Enable ( RDE ) Active RPi'» <tl<p|<i (.sfeivuR TO®.®ftt Read TOR i ®ftT Read <M 1 <i TO CPU 

Receive Data Available Reset ( RDAR ) TOR fttTORlft Active TO CTO, TO RDA Pin ftRs Reset TOR 
TOD TO I tt®lTOTO TO 'll TOTOtR Shift Register-4 4TO TO1 TO 4TO DD to TOTO TO% 4 

*- 8 JR Piiwj*hh Pifah (Synchronous Serial Interfacing 

with block diagram) s 

□ ftroapm Pififlli (Synchronous Serial Interfacing) t ct tft Rrefro 

DTOR TOfDS&fcR TOTOTO (Parallel) wftRTOftrfTORi (Serial) TO ^TOto Long block TOTOR 
(Synchronously) SihftiiS TO RPr® TOt TO, ft-IWFMR ftrfTOM §ftRwl>lt TOT 1 fro 43 iRs ^TOstR TOTO 
8 




<tb 

(Block Diagram) § 



fe s O* 1?RE3Fm f»ifl?n*1 (Synchronous Serial Interface) 


^SRBfiS Slt^rf^ (Transmit Data Buffer Register) , 


C#sp$t3 (Receive Data Buffer Register), (Status Register). ^c5l*T (Control 


Register) , ^ Rft'Sfa rft? Rp# (Shift Register) , sftra 

OSHtC^fei ('Syn' Generator). RPi^ls ( r Syn‘ Recognizer) Rtu 

i 13 c^H Start Bit, Stop Bit 'S Parity Bit ^ ^Tt, 9 fl%<[C^ Syn Character 

•31W5 ^ I MINI'S CPU T5#t Status « ^ (Error 

Condition) i sfl% Word-^1 wf3" Rr> ^rtc^, <Rlf5 'Syn’ 


'Syn‘ <pjlc<i5k "fss? 'SRj Receiver Side Force <F3T ^i!R I 

(Working Principle) § 4 ’rtro 'Syn’ 

'Syn' 2iNRt> ^ i 5iN^ wf£t <it*fh ^ fws 

c<lfe>uU<ra 'srtsuw Long B1 ock Rctc< 3$ t 

\5l$t RPi'a (Receive) ^1? ^OT 'Syn' ’Syn’ 

Rft 5 ? C'^fwto *f&R^Tt ^ i ^ 

^irt^TM ^ i Rf*r® wt$t <rW3 wf&t CPU 0® ^ t 












fmm t^ftEFT V8 f>Hi»»HH Wm (Characteristics 
of Asynchronous Serial Interface & Synchronous Serial Interface) 8 



(Characteristics of Asynchronous Serial Interface) % 

mn'SFrnm (Asynchronously) ^TT^rf^ i 

'Sffel'Pj'® feRu^s ( I rregul ar interval) i 

* v£R WTO ^SJ I 

* cetfw \5l&m t 

* 4 W'icvs Start bit. Stop bit 'S Parity sjrafSR i 

* 4 VS 7TO C^fn ^ i 

* ^fv©c^ ^ ^ *rn:^ t 


* ^rw.^ ^mw\ ri i 

* 4C5 <3 \£\\>\ RRl^*tCR<l WN ^Ttm |H> *ffSR R T<^ | 

* ^ r^si I 


□ Piiwhh RRaH (Characteristics of Synchronous Serial Interfacing) s 

RffelR ^*v|<ic<pPiV^ M*f&J | TR7 § 

* 4 ^ stoics ^i^vslon (Synchronously) 1^Tf%rrr1% St^rf^ ^?j i 

* 3X5 fefw ftsficv® (Regular Interval) ^StN^R^I i 

* 3 *T37R<J 3R ^TT^m <3 'SR] *ffcR ^ I 

* ^ Start bit. Stop Bit 'Q Parity Replace 1 rc^ic<i *Syn' ^JtC#R rtc^s ^ i 

* Wfx?R fiforPSR ^ i 

* 33 Wct^ 5| C3f*t I 

* GSffir® ft*# Wt RTS | 

* 3X5 rtor ^ ^ | 

* c#f i 

* 33 «tH5q i 


^ ^ ^liiWI*m, USART "SRffcP'ft (Operation of an USART with Block Diagram) 8 



(USART) s 


t^nsprH RPi«i<i (usart) ^H)i<Twft?. 'sritPi (ic) 

%liw.(£jSR LSI ftftfcl fasit^r (8251A) . m ft^HR <fl Wl ftH(. 4 -H R CSTtTO * 5 ^T 
SimW ^ Mm ’fici i c£(i£fiw?5T <Ffi$Rw*R t%n?Pi'3 ^ i ^m, 4<r c a fe^d csfrn 
ftw ftR'«h t^-’SII®^ SRJ •q (7^Ww»H ftifa i 

USART, CPU 5J\s 'suit's ’UltTM’i 0a[t5|c.<f> sf^f <(d PiRiil«i isliJl (Stream) ?S’ffsf<)'i ^ T I^T f^ l M t*T 
^ i ^*1 PiR<jh ^f5i Ra^<P f^fJrs <Pd ’fri^pih wfBin ^’iT 3 i%® ^5 CPU cs ’niir® ’fd 1 

CPU 'Q USART d" 5 d? 3 Td ft ’RIFT (<ft>T>R ^ <f>C^I«i) ftftsdR ■srt*(Td d-^dfl RtSfJ Isf5T 'STFlR-apid*! 



2 V <t>pM$Gw 

srs (Block Diagram) % cw*tw ®M ' j tr i > 4 ?rt (i) %s/^B <pc 3 l=t e ife < p « 

c^f^R (*) vsf^t RW 5 cwr, («) $jmW»r cwr, (8) fito cwfl ^ (a-) ' 5 tc s fsj <piSh 

Csrs*R I to St^SR# (TR 5 *^ 4 <J OTTf 8 . 

'TOtH « GltoBR CT^Pl (Read/Write Control Logic and Register Section) t 

R/W to^Ft *lfiw, S© ftW (RESET. CLK C/"D . RD . WR ^ CS ) . to|Ft *lfo* ROT? 

c<fe>5 R (\sf5t ( Rfeto , mPsp 51?I ^S. c^to Mlet*> IS) (FFHWsI «f«'£ 8 ’ I <pcail«i 'nfew** ^1*0131 

fretto* ^rtofltoFreR ?nw ^srwf eatoto?! ^d?FT 'sto’ ^iw toi w 

.iR?, T®fBt QFt-tW ?ltol l ' 

cijtoSR (Control Register) • ‘■sn) ^ Row <Rf®F©R i >sfi> qRuSa < pc 5 h 

<jRfSp<> ^ l jr (Rt® ^RjFfR *Tt qiSplUw 5 ^FffiS to5l < t“'fa ^Ftt I C/ D ^ «tw 

^gR ' 5 ^’^ c 5 # tow «mwR -^s *rtw i 


D 7 -D 0 



TxRDY 


TxC 


WR 

C/C 

CLI 

RESET 


(~Z 4 — RxD 

DSR — >C 4 -* (S-P) 

DTR 4 — C L_r — -T-* 

Sid M Lrdv b r ^ dy 

to§FT * RXC 

| *> SYNDET 

fM s % USART (V^<t)> A) 4? Wtism (Block Diagram' of USART) 

C$$p\ (Status Register) s cafM>1?r i 4fi> c*iRc<psi«i c^P\ C5^ 

^ I C/ 0’ «fw ttRY R- tol5 C*tf£ tow 'SUIISP1 <F<rt ^1 I togFt wfexllwn *T® <*R TRR C<Tft 



























'bO 


3#3®i>t3 c=lf3W3M3 


TgjUt 3pr ^rspt? (Data Bus Buffer) % Pt#3 wfBt 3TC33 Wt R-Sldt^P? 43 ®t3i 4# w Xs i ®f5t 



<^ 3 ®^ 3 RpOT ?»t 3 tP 333 i 333 c/d' Prc om.^t, ®ot ^ <h^(3»w<p«w®t Stf# c ;*# 43 ? 

'ort^s^ c’tfif R<? tc 3 wttsfa 33tt <rrc® 3tt3 i vRcawwdOT in 31 Out 4fi ) ft®‘Ha3 ^33 t%f% 333 

\sj8t wot 31333 wf&tSn^ 3t f 3 p® w *31 i®f©t W wtOT.^ttwi 33 ®m «3i®, w® 'sut® 43 ? <t#13 
^OT t ^ f^ Simra 33 i w$ 

C'shim'b 333 i 4fi> 4^^ 431® C3fe#l3 43?3>3t® 431® mPPDIot <p<.3>£m> 313*1 333 i 
$J|»|I#1 3 cotOT (Transmitter Section) 8 4 cwfc^t R>«# '=i|5u < ^ P^HiM (TxD, TxRDY, TxE) 43? 

pOTj|3 (TxC ) f33 53 t 3 I $5l3f#t3 •srRtSFt^tPOT C3t3 WH ®#t?3s *W 333 « 
ptROT Tgfstgg W®t? 333 l 43 3?I3J Tj^fi) C3f®1#l3 8 43# 3?E^ 3TI3MI3 V 1#t® 313*1 ®313 3RJ 31333 

C3fe# l3 43?, '43# b - RD(,<t> PRutd f3CB3 ^#13 3*313 ®t3T ^rt## C3fw#13 (ft® 8 04 (3)) • 


3lt!3%333 31333 C3Ht#l?3 43# 31# 3# 333 I 3«t# '41## C3p#l3 3lP 33, '®33 31333 C3%#TC33 
33 #^ ^j## C3fe#lC3 5jJfWl3 33 I 4 C33W TxD f3OT 3T3ICT ®f&K3 »ifcwi*1«Pre3 Jjlhf# 333 I 

RP r m cwft (Receiver Section) 8 RxD. RxRDY, RxC 43? SYNDET Rrsm 4 cwtw^i 


®C3 ' 4 Jtp 3 C ? OT PI CTlTO ## ##P*t3Tt*l (RxD 43? RxC ) 43? 43# ^t## P33JF1 (RxRDY) tfOTSH 33 I 
4 C33W RxD =lROT 3T35C3 C 7 tf3C3 s 3M 3C® Pf33Ff ®#t 3(33 333 43? ®tt33t35 3Tt3t3H ®#td® 33»|i 
333 ! 4 (TTWOT 3^35 3# «fe>5l3 1335313 I (3fe#l3 3# 3.1W?- RPt'»l« ## (31%#13 43? 31333 C3f%#1i 
(pH- O'® (3)) I 

3 U 53 <K$M cwt3 (Modem Control Section) 8 ## P33Tt4 ( DSR 43? CTS ) 43 ? '4## Pd3jd 
( DTR 43? RTS" ) 4^ W*ra ic'GPwM *#M3 313JC3J 3C«OT 313JW ®fi>1 Sd^f# 33t3 ®t3J 4 CW 

353^533 I 


^,.<1 WP vb | flWl>l^ RS-232C/V.24 %I^1'5 ^l<l(.*M (Block Diagram of RS 

232C/V. 24 Standard Serial Interfacing) 8 

RS-232C/V.24 t^l3t3#1? (RS-232C/V.24 Standard Serial Interfacing) 8 RS 

232C/V . 24 # Tl®[® Pi t33 | e i ?#T3Wp? 3tB^ 433 43# $.'0|<!(.<l > P? 331®, 31 ®15T ulP3l li 1 ^f?'3C3# (DTE) ® ®fl 
®f3^T3OTt3 ^t3C31^3 (DCE) 3C3J P#3R ®#t 33®tt3 (Synchronously) 31 <si33®R?T (Asynchronously) 
331^13533 (With Handshake) 3?l3l 3Jt®E * l3? (Without Handshake) 3dW-aPilOT ^t3J 3J3?5® 33 I 431? 
RS 3TC3 3t6? ’Recommended Standard’ . RS-232 33® ¥5l3OT1 t^’T!T#3^3t® Standardize 33 

3?^J 3t?3 3lf33 3OT1?^3 Electronics Industries Association (EIA) 3®3 e|3f®® i RS-232C 

ss.®s> 3rtW Develop-f® RS-232 43 43 3?OTl, 31 Industrial Standard 31?^® 3f3fS® i 

4 DTE <3 DCE 43 331333 ^8t3?OT33 C333T33I13, tt33#35R, 33?*t3l3 4 fijppwiH Descriptioi 

C35 Identify 333 I ^OTp??? V.24 # Tl®l® 3rt ^C3l?33 CCTTT 3^ s| 3 l®® 3W3f3 Description 43 

#J1®1®, 3 t 33t®3S < 2-0 (S<t 1#13) l j3t^ 20 Kbps d1®C® PRW ®#t jJjhPD 353d® <TO3 I 



PiRSiii«i 5,*vi<5 

33* (Block Diagram) s RS-232C faGwiw DTE «■ DCE WIT *R£3R ^rt 3£33 

^T 3IW© ^3 I ^313*1^ DTE %W C*iR(.<f<Jh 3t 3»P*1®Bt< 43VDCE %*it4 WSW* 313^3 43T 33 I 43 

33 s ^RtsfR 1333T3 % , •■'• '? v .,....- ‘ r 



S 08 RS-232-C/V.24 Standard Interface 


RS-232C PlRiflh ^|3W3 4Gfc^ (^)fi> <p|c*iBs 'Q (*#4)1l> f*R 43# 3 s Tl3'o1 I 3*RR§3 ^'#t3 43# 

Male Connector, 3t DTE C3* 43^ ^R# Female Connector, 3t DCE C3 5 3>C3 i fro 43 f*TC33 RR \q 

3#t CuRc«1<1 3t3TC3 ^T^RR 3*31 3R § 


13 1 

\ ::::::==:==:• X - DB 25 S 

14 25 Connector 









c*T 


Description 


Protective ground 

Tra nsmitted data __ 

Recei v ed data ' 

Req uest to send 

Clear to send 

Data set ready 

Signal ground (common return) 

Received l ine signal detector (RLSD) 

Reserved for data set testing 

Reserved for data set testing 
Unassigned 

Secondary received line signal detector 
Secondary clear to send 

Secondary transmitted data 

Transmission signal element timing (DCE source) 

Secondary received data 

Received signal element timing (DCE source) 

Unassigned 

Secondary request to send 

Data terminal ready 

Signal quality detector 

Ring indicator 

Data signal rate selector (DTE/DCE source) 
Transmit signal element timing (DTE source) 
Unassigned 














'Js'S 


§]J oifo ^TffiEtF s | 

il P 1 R 3 H VuhwPi^ <p|(. < p 3(. < n? PiR'al'n $,-vk<;<fPi<-43 ShK^H Tit'S 


(Saaf) C3 Interfacing PF 0 ij# Device 43 3131 43# 43# 3*t3 xsf&t (One Bit at a Time) 
Exchange ^3, ^®f£3> Serial Interface 3t*T i 


*1 


feggffi C3 Interfacing System 43 3 t 3 K 3 3%4*tefCT33 31 Peripherals 43 Parallel Data C3 5 
Serial Form 4 ' p tf% c T® 3*t3 3f3# Character C3* ^33* ’J33S51T3 ^rwslm (Asynchronously) Serially 
Transmit/Receive 3*3t ^3, ^5fc35 Asynchronous Serial Interfacing 3t3 i 
'S I Pi'iwhh PiRaH ^■ul'SiwPi^ <p(c. < p 3t*i? 

(5aa^) C 3 interfacing System 43 313K3 3feap|2n7P13 3t C3f3W3H %5#W3 Parallel Data C 3 
Serial Form-4 3133^$ 3*13 Long Block #PTC 3 (Synchronously) Transmit/Receive 3*31 '^3, 

Synchronous Serial Interfaci ng 33 
8 I ^jlPiiwHih 33ihPH*1 4114313? 


($»a^) Asynchronous ’‘Rm 'spf ’3#gf^5 1%# (At Irregular Intervals) t =J®31?. 33t 3T3, C3 Data 
Transmission Data, Character by Character %3C3 '3lf%f^3 f33fws ^Rfsfw ^3 'Sl^ 

Asynchronous Character Transmission 3t3 i 


<n 

« i 


3i 


®UlPMt4*HH *Wl(.3il3^!*lfiHW3 C^di ^ ^5## ^5 f3#3 33? 

s WfPfiuq>Hh ~<pj!c«§|« CWU$ ^sMc? (t-V I 


Piiwlih <?!(.<? 

(^r|) Data Transmission ^fcx-v© a Block of Data fefw Transmit 


Synchronous Block Data Transmission ^ i 

f^whh 1 [^TOf*tC^t^oo8] 


Synchronization 

sequence Data 



Eight bits 
to each 
character 





^8 

b- I 




'sjsfat, «(j|f»iiwi»hh <wlw5l<t ‘F-sWjflS <pw i 


faWpRST-^oofr, io, >< 
[^FtftWt-^oio^), >'S( < #), J.8(*lft; 


i i i i i i i i i i i 

Mark (1) ! J \ \ \ \ \ \ ! | | 



Space (0) 





j 






i 

't : 

i 

i i 

i 

i i 

i i 

i 

j 

7 ; 

i 


i 

} 

Start bit 


Data bits 

/ 

Parity bit 

V 

Stop bits 


S» I UART ^®(C5 

( ^ ?D 


(five to eight bits) (not always used) 


n (UART) 


v£i^# C'2M^nr<^ ^5lsc*p*t LSI System Chip Device, *lt ^lulc<p "srwsft 

(Asynchronously) Slt^P 8 ^ ^ j 

>ol UART <F# *tf&5 NfflPtWt-^oS 

fcgrgrff) UART ^ W S 

(<f) (Transmitter) ^ . 

(*0 RiPi^k (Receiver) I 

(iwf) Synchronous Block Data Transmission ^ CTO Clock Signal Dat 


Transfer W^n 

i*MC4»H!>1 PlQ^H ^'G|^W 3 i ^tf¥cS?l <pc$h MINIUM 

( {3w&§) ftwFKm t$i?n*pr jiiRkC* «h$M srffe Word-4 ^ 

’Syn' ^ <lNt f^t 'Syn' Receiver Sit 

c^ 5 Force ^<rt s' 

^ I USART 4 ^o^8, *o*8(*(f? 

GEi® f*RCSFW*I 'Sf#RC3Fm I^Prsm Sj|->if^!? (USART) ^ 'Slltft (I( 

^5 &3iR« ^sr lsi fcn (825iA). ^ 

'SulPHwFhh S'ofi ctTCS ^fBl ^t fiPi's < t > <u.'s " s ttc^ i 

S8 l USART-^ 4M3M c-gt^st-njlc-a-d Hl«>lPlc<ll-^oo 

USART-^ «Pttjh «l1’ltC<M ^iTWt 'srfeSFfaRTPR^ sp>l<l(.<l j >l 331 1 wfei^k' 

'stits 'styrir^ fNfi>«i wt wf5t ofT-c^ ^ i 

>(JI USART’-^ wfe>OlM« 4|8t ^t? [WtPiWt-^oo 

(w|) USART’-'A?! C<jRt>i3l4 Rs«$C*H! <3lf® C^5m C5^F W I 

RS-232C 5®i'r®!^-<H<r^-|t? 

’Wt, RS-232C PlR?ll*1 ^•C|i)WpR' 3: R s lW5'^t < FlC®t W^S . 

ss RS-232C ’%W5 i^rrm DTE « dce ^<i ■sn:^ ^x?rm ^rt*R?ra ^ ^pr^s ^ i 





Sir I 


iS> 1 








PiRsfl®) ^ 

><U DTE « DCE %*nR CTH C*H fasf^R?P <mR <Ml 

TStst^t, DTE « DCE-^Tf <£Rsfi> Tit'S I hlsHpMI-Roio, iR.1 

'smt, DCE l^ltW cm 1^5l^T 4J W? [<l«f‘#tWt-^oi^] 

N*tPtC3-*o> 8(*rf%)] 

{&&&£) ^fKfa'Ts DTE R(>U.<I C*lRwtfl®l fwtln Rt <pf*H«u|<l DCE Rww »u.'»*C.4 TT^til RR1 ^ I ^ 
USART-^ RTSf 'ft? htelPtCTT-^oofr, oV] 3 

(Srgfrf) <fl ^JlP l HCg FtTTt>T ^53 CSTRT5 sgfct RTRRts TO^ USART-4R ^ I fj 

UART-^if^W^t? N^-*>o^]| 

'sW, UART-'aif^mc^l [^Ptfawt-ioiM I 

fSasT^) ^HRHCufrR Ri OTtTO Tt RRp» TjRft ~SJM UART-^R ^FpS! I 

UART « USART-4it ’IfNW C5T«t I RklPtWt-^oiS] 

[M^] UART 3 USART-4? % 

UART - Universal Asynchronous Receiver Transmitter. 

USART - Universal Synchronous Asynchronous Receiver Transmitter. 

USART’-C 5 ? catWtWSW R*!T ^ <?H? 

[Sa ?rff] USART’-C^ csfWftsR^t t^lROT 5 ! ^ c t, <33 «*5 1*11*1 mRhJIM C£fWt Rrc*t 

iTf'jS-'srTSt^ RrafcP ra TSFIJ 33 Wt3 3 C^lPll^W-PT ft«f3 353t 313 I 
RS-232 C/V.24 5&J|'*|V> PlR3l*1 3,A3RW(dk3 s TC'5'#t : 3pft3? 

RS-232C/V.24 RfeM ^WWfe W 333 33# 33ife, 3t ^ u|RRM 

(DTE) 3 T&fct ^f|<1t5i#3 (DCE) 3t3T f*rf33m TsfBt ^IW (Synchronously) 3t 

'Sl^ r g R?; (Asynchronously) , 3JT5t*t333 (With Handshake) ^sRTsjtwW^t^t (Without Handshake) 
WW <TTWs 

UART 1^T5t?r C3?m ’T5R»t I^TiT -^^ 35 ? 

(Safl ^) UART RPl'»l^f5 Start Bit Verification Circuit. Parity Checker Circuit, Control 
Register. Receive Shift Register, Receive Buffer Regi ster 3 Status Regi ster Ro ^ \ 

;>8 I UARTSlH^ CT^*P# <7FR ^TiOt »t^5? 

(iSw£) UART jJrf’rfa'jR 'sr,*# S lPifaBH 3t333 wR?#t3 (Transmit Buffer Register), 

C<iRi#| 3 (Transmit Shift Register), caf®i#l3 (Control Register) 3 c#513 C3%#I3 

(Status Register) 1 

I *Hajl*l s ’iRt3 > *i|R® 3 < p|'st Tp|y 

(1SW0) 3 l R#i 5 (Control Logic Circuit) 'm 35Cgm C3fa#t3 (Control Register) 3 

C^gm caRRGK.33 (Status Register) 3t3TC5t STt^laBm 3 RRr«rc33 3 K'afa 3nRrat3 RtWt 3*t3 *ttt3 1 
V.24^jN^W^’#t'?3Rr? 

(iSw^) V.24 ^T(gp5 CCTTT ^5 2(^5 Description ^ <a^ %T$t®, 3 

triRr 5 <to ~fS (se Rr5t^) 20 Kbps ’if^o PiR«H ^ 5)MR‘B RRt® < i1tR 1 
*51 RS-232C 

(^?T0) RS-232C mu. Develop-'fs RS-232 ^ «Tt 3 Industrial Standard ^-3 

■'tRR® 1 







> I 


*1 


« I 


8 I 


^■SiKt*pPiviiRr siwi'st^lii'sii OT*t i NwPfcqt-^ootf 

^ smt, M $m t^f3wf>i? 43 ettarst^rst ^tg3 33; i [^wPfwt-^ooij 

IS® ' 3 Tf*rra c f's ^■vtawPi? 3t3J(.# 3#CiZFtStt333 *Q 'SHiMj C3(3W<!l®l fwl^Tt f3>?3f 43#{3 
C'tferaw 1w%33 3t3i ^(5l §tN333 3 # 1 'srfsrat '®fif3, 3#G3#n7PTC33 \#t 3jr3N®i 3*0# (Parallel 
Form) 3t3 «ltw 43?. ’OWRI^ (Parallelly) \sf@t «tt33f%?3tJaJt33 5 l3 3 5 3t's 3tt3 i tw 1%^ t3^ C ! #C3 5 3l»i 
(Peripheral Device) 'site?, zrt3l Naturall y MnM 33^ (Serial Form) '®f5t jjmrf# 333 
C333- (.oPivl^33l5.i5l3 (TTY), Mlf# Dlfifih (CRT Terminal), R#t3 (Printer), f*l3n> C 3f st3>H 
(Shift Register), 331$# #3 (Cassette Tape). C3T3lf3 f§33 (Memory Chips), ^1 ^13 3 

(Display Drivers) ^srf% I ^C#fa 3Tt3l3t3 3f|^/'s (Parallel I/O) 43 isrj 

f^5fl%^33 3t 43?3lt^£lT33t33 3lt3Wl^5Tr3f3*lt33 <^3^f3i33l^ 1^ (Serial Mode) 3T3^5 ^3, 
3tra 43>t; 3tt3 <.<N®1 313 43# #5 (One bit at a time) 43# f3W®1 *#333 3t3TC3 jj)N*H3 ^3 1 
43®t3^t3 3#C3Ft£|T333'S ^stfR 1 ® 03133331®! *KA3 303} ®#t303#r ? (Serial 

Interfacing) '5l'!?l JaihR^ 3^3 33 i ''sl^FSt, t|3c^ 3Tl3t=Tt3 3»R5Rc3»*t3 3)33^51 <3 3#i 

^5# C3354 f3f33t*1 rvhwPi? (Serial Interfacing) 43 2f03M%Fst 3i3%^t3 1 

Mill®! ^33t3Wl3?-43 «R!t3C®3 3^3) 33t I 

(Sag^) Serial Interfacing ij’33033, 331 8 

0*0 '3)lPi*iG4*l'!h PiRiih 5 .-v| 3 wPi? (Asynchronous Serial Interfacing) 43? 

(3) Pwc4-t3pT Pil33l®t r-uIsiwPi? (Synchronous Serial Interfacing)! 

^)lPi3i4»Hh M« h ^-GlawPi? (Asynchronous Serial Interfacing) % C3 Interfacing System 
43 3T3JCT 3l$wH2t0333 3t Peripherals 43 Parallel Data C¥ Serial Form 4 *#3$ 3*t3 
Character C3 5 ^33^ ®j*l<i>'»lc.<! 3i33^tt3 (Asynchronously) Serially Transmit/Receive 3*31 33, ^stt3 
Asynchronous Serial Interfacing^! 

Piiwh h PiR «l®i 3-ul3i.<fPi? (Synchronous serial interfacing) 8 ct Interfacing System 43 
3133?! 3%3F|2|T333 3t c i #t3 ! 3H (®'»Rc33 Parallel Data 03 Serial Form-4 3f3«F® 333 Long Block 
%3t3 WIh (Synchronously) Transmit/Receive 3*31 33, Synchronously) Synchronous 
Serial Interfacing 303 i 

(W® ^Ilf33t4>HM 3#t SH3f3*tt33 ^3t3^ (Advantages of Asynchronous Data 
Transmission) % 

'O i ’Yfft*T5tt3 4'#t3 33 43# Character ^t3T3fin5 33 1 
8 1 3353533103 1 

< I (3l3# i tt3l-3oi3l 

[3t33f*tt3t-3.o S o] 

(Swf) 3|#RC3F13|3 $Tt3f3Wt33 (Disadvantages of Asynchronous Data 

Transmission) § 

(^) ^ I 

(*t) wl&t Transfer ^ t 

(*t) Efficiency^! 

(^) csiR's wf^]<i f^frr ^<p<i 1 
(^s) Start Bit * Stop Bit m efrafSR i 


^ 1 C^T Clock Signal i 

A 1 Local Buffer 4<I i 





( lOa-itM woi‘jw I‘lasju.j'i* 


<t I 


I 


fofa?rm 




PHWM'iM sR 5 jjHpHwi ffeij | 

CTfre T5fet *HKf^ ^#5 I 

i *EB) 


[^tPrc^-^o^o, **>] 


P/S Mode Control 


UART Slftf^tOTT ^ I 

UART-^ ’T^ftwq ^ \ 

dUD 



faWf*fc^t-^oo8] 

fat^lPft^t-^OObr] 


Control word 

inputs Parallel input data (5-8-bits) from CPU 













fcbr' 

Al 


*m 9 

(Swg) 


Ws i 




1 . SWE (status word enable) 

UART 

Transmitter 


2. TBMT (transmit buffer empty) 

Central 

processing 

unti 

(CPU) ' 

3. Paraller data (TD 7 - TDo) 





’ ^ ■ 

;teoc ^ 


4. TDS (transmit data strobe) 

(Transmit 



end of 
character) 




5. TSO 

f 

(Transmit 
serial data) 

b - 1 Piiwi-hh PlR«h IR 5 \bHlW|V| ^nFT’Rl I faWf^It-^oio, h< 0 , J 8 , i 8 («#)] 

'spf^t, PiiwHlh PlRttl®! ^•v|'51t<f(. J 1'S iRSTililWIV '4>W*1 OT’lt'G I [^T<Fff i tWT-^oi8(' ! lf^)] 

















j, i usART'-^^^mwm^^ i 

USART -4? IFF WWJ ' 5 ^ <F<t I 
Tsufat, USART-^ B1 ock di agram <M I 


faFFtRtOtt-^ooe, o&, io, ii] 
[^Wf*TWt-^Oi>] 


D7 -Do<Z=^ 


TxD 



RESET- 


CTS— ►Q 
RTS*— q 


3> < 5MI«1 ^t 5 ! 


io I RS-232C Wm frttHWPM RT IFF ^BWt*I ** I [^Flftwf-^oofr, >«] 

RS-232C/V 24 standand serial interface-^ ( m '= w*< , Rn N4l Plc^-» ?So(*irc)l 

RS - 232/V . 29 wft<, s-^A, >3? «pI 4^1^ C*H I [^WlPtwl-^oivs] 

(Ssa^) RS- 232 C DTE « DCE WO *KFlW ’Tt^FFFI 'SRJ Ws ^ I ^Tt4fT<t‘T® 

DTE C*rf?OF3M Rs®R>l <l>H®5Fl DCE Rt^ »k.v>»»i<.<p <imW Wt l **RT IFF ^taWT*! R*fcH S 

Connected Connected . 











I^RtaFRm « ^Ol15HW«MI>i TSfetl|Tl*rfiMW3 W ’tt^f^t | [^l#twr-^oo8, o\r, oS>, ii] 

'spftf, Synchronous ^Asynchronous i nterf aci ng-^"?r 'STt^f c*r»t i N^fiTrKoov] 

Piiwhh « 'sij|Piiw>Hh PiR«h ^t5|5iw^ i£i?r ’siw *tt^r cn«t i [^T^tf*f?^t-^oois>] 



^ i Simfsm ce(w 5 

art'W c%n?n ^t, Pwwh-iw 

3t®i i 

i i ■ C*l JjjMftrH Pk.^c*j <pj1w5r^ <Tlt <PJlc<iSN 
'Sfst STh'fW ^3, ^tt35 ^j|f>Ht4»HI>l 

SjT 5 rfsp , R 3w l 

R ! 1%fw fefvscvs wfBt SiHtviU ^ i 

^ i R^fac'a 1 ®f6t jjrt^rfspfa ^c?i i 

oi 'B#! wt m i 

o i wf&t 5 "jhRi5 *m i 

8 1 43 3i5W4l C#l 1 

8 1 i£|?T ^W^st I 

(t 1 CSlfw 'E#I3 ^ ft'fa ■'l^fvs *^i$i | 

(t ! C&ffi^s ^pT f^f?I <r»^<p<l | 

'b 1 4 >Gttf 'G Tfrt SftSt'SFI 1 

'b | 4 ^ f%CT>? fiRSJlSH i 


HI Pmwi*WI»I 'bl'Dl <1^1%? ^Jt ^ I 




pfKiq.|ih jj)h(»Hc«rc 8 

(i) ^03 mra ^ 3 -*n i 
( i i ) ir 's^fic's wfBt -^i irt?r i 

{iii)4*fK3 (TFUTfl f3i> (Start bit) 43t 5 t> , 1 l3ti>3 (Stop bit) 2ft3f5Ff^3^t i 

(iv) soofi) ^Titafota 3 %iimi 3t3 i 

Pi»u.ifl’lil^2)l»iR*!(.*i<i 'st-a^R'qh^ s 

(i) ^53 silt® ('®i<!li«,Sj!'»ifi|i3l<t « t3f*r»l3 sttM) c^rhPffi 3Wt3 (Local buffer) $Jt3fSR i 

(ii) 43^3^f^Mlt*l5)MtWvl3 'Q I5PM033 (Synchronization) ^33t sK^Tt^Rl i 

(iii) 43t C3ft *fttn i 

5«l RS-232C/V.24 ^j|®|v£^l3W(>l3f^ Description^^* 3*3 I >o, ii, >^] 

(Saaffi RS-232C/V.24 •'vjM'b ^■SluwtJin f’R Description 3*31 3?T 8 


Pin No. 

Common Name 

RS-232C Name 

Description 

1 


AA 

Protective ground 

2 

TxD 

BA 

Transmitted data 

3 

RxD 

BB 

Received data 

4 

RTS 

CA 

Request to send 

5 

CTS 

CB 

Clear to send 

6 

DSR 

cc 

Data set ready 

7 

GND 

AB 

Signal ground (common return) 

8 

CD 

CF 

Received line signal detector (RLSD) 

9 



Reserved for data set testing 

10 



Reserved for data set testing 




























PiRaM a-Crwr 


% 






11 



Unassigned 

12 

SI 

SCF 

Secondary received line signal detector 

13 


SCB 

Secondary clear to send 

.14 


SBA 

Secondary transmitted data 

15 


DB 

Transmission signal element timing (DCE source) 

16 


SBB 

Secondary received data 

17 


DD 

Received signal element timing (DCE source) 

18 



Unassigned 

19 


SCA 

Secondary request to send 

20 

DTR 

CD 

Data terminal ready 

21 


CG 

Signal quality detector 

22 

RI 

CE 

Ring indicator 

23 


CH/CI 

Data signal rate selector (DTE/DCE source) 

24 


DA 

Transmit signal element timing (DTE source) 

25 



Unassigned 



it l 


[Ss?T0] Warn ^mpppR ^13 ( 5 15 wf&t Cdfet^R (Transmit Data Buffer 

Register), left's TsfSt RRsR M%®RI (Receive Data Buffer Register), (Status 

Register), -KtSl*’! Mfe^R (Control Register), 'S RPi«R Swi eftt® ^ f 5 ^ c#M>H 

(Shift Register), SfN^l? sift® 1*R fJlwilS OSRtt#g CSyn' Generator), R(*M<I aftt® f*R 
4ll(R$R ( ' Syn' Recognizer) ? tfy® i 

fearerfl) ^jri^RtaFHPr PlforH ^KWpR-'iR fclPl*J»1V£' w- 

(i ) 4 4j l C<$ l <C4 *J«t4 < 5«l4 i s|'C^ WR'ofiR (Asynchronously) PtR«lPl Rt RPi« 43T ^ 1 

(ii) i£iw vjiPi^fsr® (Irregular interval) wf5t jjjhPi'R *Ttt4 i 

( i i i ) <4fi> 5,*u R(.< pPi° i 

(iv) 4Sfh*4t6'| WpSFff® 4R I 

(v) i£|7® C2|f?f5 \ja|15(<j <p'2 < p^ l 

t^RtaFRlR ^PfSpr^; C®N I 

f»s?r^) f>iHtap RR firflrrH forart i R«ft % 

(i) 4 440 ^ 4 flt4§H(,4 14 ®rt4l?R R5T$t^ (Synchronously) PiRalPl ShPlB Rt Wrs 4?tt ^ i 

(ii) (vi) catf^s ^SISR ^T ^ ^ i 

(iii) (?Tt4HRl4tt^2(WRR^I l (vii) ® T R^R ^ ^ I 

(iv) 4fi> i (viii) ’•fcrs C#t i 

(v) 4 <! WiW C#t i (ix) 4<I Rtf¥5 ©tfiH I 




^ C <5 lfiR^FPJ 

USART # « i.«M ^r? [^WPtwt-^oi( 2 -(*l#)] 

[Sag^) Pi»iwhh 'S|j|PiHwhl»i (gpi'olg $Jhf<i5|< (USART) 'stltpl (IC) 

2|®wm^ C^ft^ ^slRvi 45R ciRsft LSI f&’t fevalfol (8251A) , ^ 

^JlPllWfllh C^TttfS ^lu| fsPl's <>«.'a *Ttt3 I CSTtSHW?*! ? i fii'3Rc<>'‘t i T 3t<3l<W>l'Q I 

<43 $$l4h wfejvkg c«tWfa f*rc«t PiR<h ^•^S-'sri^iJ'^ Iwfesra <43 fpt?^ <3 
«pg| 313 i 

USART, CPU ^5 '=rW5 ’iJluhh vblUlW SR«t 3>t3 m3> wfSt (Stream) <S3 Rall3<s 35C3 j jll «(l3« ft 

^ i >a<^ 4f& PiRiiw \si5t I3$»iw f^Pra ^ »tjt^pTi«i wfsm w cpu c$ <ri^5 

^ t CPU « USART ’lg~ y tcgg ’Tftsf f3f®3 f^HTH (<?©5 Pt <3 <K$M) f3f33t33 313TC51 y K- >J -1i , .<l3 3t*g \sf5t 
^rfrpi-sgTtt 5 ^ 333 <pt3 i 

Sir | USART ' -4? Sl'a/gfc'i) 3^$i*l vd^s <e C?rf^t? CWP(#ft^?l ( 

(5aa^) USART '-<43 R/W <K$h <fafi> t3<2$ ft33Tl*T (RESET. CLK C/D", RD , WR < 43*1 CS"), 

<P( >5l®' 5 #t^ 5 43 ^ <affr 3l»p|3 (.gfe^Ulg (t5f©T wlsi^Slg, 3 ! M3l*l C3fipt>t3 <43^ (?$i>t3 C 3 firH>t 3 ) < 4 t CWlw 
i <><.$h =il«tc<p<i 3t3K3 Tfksf 1 t -5 i <w3 3>3t 33 i <43 < ,3fM) i c« <>(.$ 1 *1 <33115 

<43?.^ cim-c^.-5rfSfs^ <^\ 33 i 

SS»I USART ’ -<43 ^t$1®T ’ff ^ 5 <Q C3f^3>t3 C’r’MC 5 ^ 33 s ^5131*113 3(^3 353 | 

[Sairf] 












l USART-4ft ^PT <^N (Tf^t 7 ? ^ I 


[&& &§) ^pr <Ji'*Ff3 (Data Bus Buffer) 8 Pic.^ wl^t 4<i 4fi> 


^ I V5tm ^PlWIt ^ I C/ D" f*R cart ^sr, W ^ 

c*t# ^ c<# 1w ^Jlt^ c^5 *ftra i IN ^ Out 

4 fafe5* [ffra ^Rr f%f% w \sfBt ^mt?ra ^iw ^siftt S;mf^ f^ns w-^'i ^fet <rpf ^rtwj 

'QTIfE, ^5Tt^ ^QTft^ C^PT ^WCSPR SiPPTO ^ ^t<*RPT ^ PlC^ <k£M ^PT 0*Tt^ 
af^ft ^ ^ ^HJ ^dJPT PpPflPf C5RTC# ^ t ^c5l«i 

t£}^® 'STltS <K*U^(.<P *fOT I 

$>l RS - 232C/V . 24 ajjfatsgfi) ^RtWt a*fat a*a I (alanPltat-AoiffO#)] ' 

fSssarfl) RS-232C/V.24 a?} ! ® ! ^ faRaH X^WwPk (RS-232C/V.24 Standard Serial 

Interfacing) s RS-232C/V.24 ajjtsts Ptfaaia $45iatasRR at^ <4aa ^asR rvia<.4sf>R aaif®, at wf^t 
(DTE) « ®(5t a>fti3fac as " ta t^aratiDa (dce) ataj fa(ay|*i wfei aa®tta 
(Synchronously) at airaa®^ (Asynchronously), «ul'ax.*l<p j n (With Handshake) amt ajt®t*las af?t 
(Without Handshake) artata-mtaa m aiaa® aa i4<tta RS altaat^ 'Recommended Standard' . RS- 
, 232 alJW^R ^ja® ‘ii'Glata'a t^ata "Caracas Standardize 441a ®iWJ iis>®A alta alf¥a ^alcSa 
Electronics Industries Association (EIA) as®as «taf®® I RS-232C ata? Develop-^® RS- 

232 >4a >oli Wi, al Industri al Standard aTt5T3 *tfaR® i 

i£l wBil^HblD DTE « DCE 44 441414 ?-Cl!tWCT<l wlPwM, a^SauM, aWTR 'Q atPifoSaW 
Descriptions tas Identify 4*t4 I ^^taRtas V.24 a*i aSwIWa CCTTT as®as sRf^s a^m®! 

Descri ption 4^4i isasft) RJjfal®, 4i 44lf44 ffo ^ (iff f4$t4) iaO$ 20 Kbps Pifa4M ^5f0t JaTPaRi? 
4“4t® 4tt4 I 


aai USART’-‘43t$tl*l(4i>ra CWT4 ■?4^r ^?t I 

[HZwajfi ] jjihRPla cwR (Transmitter Section) s >4 <.-n<HW Fb^Iu (TxD, TxRDY, 

TxE) <4^?, (TxC ) fwfi 1 5)l»iRul'!t C«fW 'hjkWH »lulw sf^ c t <PW « 4 ^, 

vs i ^«ic<> PiRiiR ^r»f5 ^ i 4? w wf®t*ra 'srt^ s >44# sm < wm s TH v 1?^ mt 
<|tMa caf®?^ta ^a?, aiaii^ v taD(.<t» i^ifaaM 1at5a ^Ita ^rsf? aala «t*ij cafif^ta (!>4 8 ^..i'o 
(a)) i vi i ^c s Fg fcaaa awa oafe^tca >4a# at^5 a^5 a^a i aaa? odSw-^ ca%^ta aiPi aa, as«ia awa caf®r^ttaa 

^^'5rtS5^ caiir*ttaSTma s iaaa i >4 cw*ta TxD fataa ataita ^sfettas ai^ismca 5)hP(u ata i 
^ i uSART’-^a QPrsla owta a^ai ^a i 


^8 


[&&&§) Rfi^la cwta (Receiver Section) 8 RxD, RxRDY, RxC >4at SYNDET faa^^rt >4 caa*fraa 

i 'sra ^ i laHt^ iara orrus ^fO faaaitn (RxD ^a?, RxC ) ^at <4af^ 'srt^^ laMaita (RxRDY) 
zttat®R aa i 

^ CT?jr*ta RxD *iRwa ataita cafawata ac® faiaata ■®f5t staa asta uiat ®iwa<.<p aitatata asasf^ 
a^ta i >4 caMtaa ataj caRt^fa faaiata i caRt^ta a,f5 at^- laPi'oia caRt^ta ^a?,ataia caRp&ta i 

UART 1 ->4a c^ca a ! t^H caRt>Giat4 c^rwia a>w fare aa c^a? 


(55i^] UART a ^Roa 'Sf5t Transferring >4a Tta^ Control Register ca arf5 fat a>c$M 'safs 
(Control Word) alat csfHia asta fat® aa, ait® ®f5ta aaa (Nature) c^iRiaat ^at ata i 'sjsft^ arf®!^ 
Character as® ®f5t fatOa ata, aitfafi> (aD^ ata f%al- aFI Odd Parity ata alias Even Parity ata, fftf®R 
asjttateaa c*tta ■®® 1at5a a>a fa& (Stop Bit) ^ ata ^®rtfa i 



<\8 






Hl<MPlMt-^.oo(?] 

frretPtwt-Aoi'o] 


[^WPtWt-^oo'b] 

fatrelPtFJt-^o^] 

[^mPfwT-^oi(?(’tf?t)l 


^rq?PT70) c?..A 3®^ 1 

-^fgt *Nm(g-H4, pHUI-HR 1R 5 ^(Pl Sil^'R R*fot ^ I 
^ A. A < '^<,6^1 &<l I 

(^rg"»raa t »y^) A.'S R° 3®^ i 

1 8 1 ire 'bRWI 1 ^ UART < pl<^(^> 3 e fat ^ I 

ftS^g ^raany^) A.. 1 ® ^(.o^i 3®^J 1 

<M ire ^UlWlWA UART RPi'olwsl < Pi < Pflf« R*fat ^Rf I 

0 ^ 3 ^ 1 1 

^ i ire \b i awnm firogHP! mm %$HwPR -drc R’fat’sp? i 

^spRt, ure 'bRWI P mwHW ^>1 WF^R.R*fat ^ I 

ire msRWIwa Phwphm PiRiit^i ^Ui.'pPi^ref'TPH i- 

ft^STT A. 8 *R. 3®<l I 

A | Piiwi-WM « 1 

[^ 5 ? ^ra^g^) A.tf R° '^ic.dspt 3®Rf 1 
VI ire^BMI^USART^^Wrt^^l 
^cire, ire ^rwrra usart-^ ^Nt 3ts i 
USART 

f^a?r wa^g0 A.'b Rs 3®^T I . 

S> I ire ^R W I ^A RS - 232C/V . 24 ^TR5T^ fitfenW ffiHwPK. ^ I Nmf 5 nflt-Aoo' 0 , ok, io, ii, >A, >«] 

^«tre,ire^mwr^RS - 232c PiR«i*i 1 • 

hwiftwr-^oos, i^, ^(*ift), >«(*•©)] 

'spt^t, l&spre, RS - 232C serial interfacing'#!!^! [4l4lPt«t-A°i°, ys(<#)] 

RS-232 C/V 24 standard serial interface-43 ’laifcn ^Et 4l42t*t1##tt 19 1 

^8(^)1 

1 3«l^t, RS-323C PlR?lM §h 5|4(.*H>W( IR 5 Ms|«WI^3#i e tt^t#tt3 5 3 I [^trelPtPft-^o5i(*l^)l 

[&StI ?M&TS@) A. A R3. 3®R I 


NwPRRt-Aoj*] 
[3t#fc3t-AoiA, Aoi8, J>8(»tf3)] 
[■q|4lPtt^t-^.oi'5] 







t3 '3 TIx9>H 

(Keyboard & Mouse) 



* i ftfw sWS *t^T 'S ^>nw*R (Construction and Operation of Various 

<2 

Key Switches) s k 

Hc<lc^ "ft (Key) ^ i toi (to ^t-C® C^Pi to ^ ^ ^ 

c’iH (Pole) 'stc^it ^tpjW ^ri toi ®T fi 5 ^ i wife >*ra <toi E 

I 2 (f^# *P? t l l f>5t<N toto to ^ ^i-tot (Key-cap) I toRt tod <£ 

i ^T#CTs^Tt^ (Actuator Bar) i ... £1 

toHStoa W <>to 5 to toto 

ii ■ ctoftoM ^i-^5 (Mechanical Key Switch) 

Xi OTCg^^t-^ (Membrane Key Switch) - 

« i to##5 (Capacitive Key Switch) 

8i toto 5 ^ ^-^5 (Hall -Effect Key Switch) 

<M. (Megnetic Read Key Switch) 

i c*pf^5 (to^-^s (Ferrite Core Key Switch) 

^ l (Opto- Electronic Key Switch) to#F I 

to i£K?RJ ^ 'Q tofttto ^#Tt to to s 

(^) chiton®! (Mechanical Key Switch) s cwttoto ^-^5.u><i c^oa to*f tot erst to 

gt 5 t Jto *£itog osrr^t cto to i 

2Tf^5 ’(W tfto^ (Element) -'©M toto <gT® TO (Phosphor Bronze Alloy) <1^ to ^ 
<H5jt% ^fato® (Contact Area) toa nt® «tic^ tot #f <i'3wa £t®ta^ alto ^fu #t’a to«i tjto 


(toi toto toa> i 

fa^ ot<Hfi<Pto t®fa to at WWW faPl<H osta (Molded Silicon Dome) 

i£R?, iga fe®caa Ito 5 C5fi> >aa> ]>to ®*T5ta>fi>® alata (Conductive Rubber) “Tt^Thto toa* i 



ato ■#) wa <to to, ®aa atata caiafS fsnto 
atlasS catcsa (Board) (§aa t'afi^'s ^ (5 las. 
(Tracing) °'il?.'i(. < p *IT> (Short) •pcs) Cto i aw, 
cafas fatota (Key Pressing Signal) ^Tj[ 
to i 

«j$to ctoiRifi) cwttojH 
(Higher Quality Mechanical Key Switch) 
atta 5 t>fto (Life Time) sfta 4a* PiPm a^t cajta 5 
(Stroke) ^a° CTlatoS PiPl<M C®ta 'al^(®a #t- 
jj^Cba ^l^l 5 «rtn RRiiiH #1 i 








(Advantage) s *Rs toRc« ^ w^?n 
^R*tt (Disadvantage) 8 
i i ^ics>, 

^1 4*vj! 5 4 fii Slices WTt 'Q 'srf^t I 

^i Reliable i 

W cqw? ^Pt^R* (Membrane Key 
Switch.) 8 ef^vs *rfr #- 

^ i (Plastic) <K\m TfTf ^ ' S^t? 

(Rubber Sandwich) Eiffel §Nr> m TOt *l1^a i 
^ «tR^ (Conducting Line) 

7fll% (Row) 

<ra i ^ «rtR\ ^ >Rt>fDw> 

G^m RfcRj I ^£<R <H^N> |1 ^ 

srR^tfS | 

2(f^'f5 c 'lR(/'{ *ft^ (^R *ftR> | §31 S «.* OT^ ^t-^5 

^ W cwf <p«s^i<p!u^ ^R^fD f^s<f fro ^rfsr ' *iRch<i 

wr ^ i 

^R*it (Advantage) 8 

* i 

* i *w ^ 

Ol *ftft 'Q I 

^srgf^t (Di sadvantage) 8 ^ i 

W ^JMlPi^ ^?Rs (Capacitive Key Switch) 8 c*r *rr?t wf ^s? 

°TtPf^ #t-C^5 "<PW vsIC^ ^JMlPlfiJ'S *^T | ^*ftR#5 ^t-^-Q> xjf^ c^R *f[\5 (^^sf5 f^ q<?$ 

c*R) %^v5 TTtf^ (PCB) i ot>§t c*R (Metal Plate) fro 5 

^ 5 , .toct j^rt ^rmt^Tf i f^j g ^-4 ^jt^rtRri^ #t-?jRs ^ j 

C^tC'Tt OrSTt 3U, ^R Ctrt>R C?fdR ^r<PlR | ^ ^ f|r?f 

^IPiujIw* i CW Wl^fOTtTlR >i|Rp< 5* (Sense Amplifier Circuit) ^TRtOT ^It^li Ri^ilC^^ 

4 *#WSTFF ^RflpqrR (Amplify) ^Rt ^ I C2fRr^f%^T^r ^?J| ^ 

2fR f %*t RPl^l*i "^t G^tRR >li|h t 



§3J g \S.\5 



'S 

(Advantage) 8 c^n?rt csr^tf^rm ^gt%-srt «rr^m -srs^Tt -srf^t c=^; t 

'spgjfctf (Disadvantage) 8 f3T*R *rtf¥& 3FRH w® 33 i 
(Tt) ^ (Hall Effect Key Switch) I ct -^r-^wrta *m ^ 

qcT-Cg ltftere ®ftta ft-C^S '®K 7 F 3 *T-$CTf ft -^5 I ire® <&m 4 »N>lFmM ^ 

Tff | ^^rtw QhSIM*) (Semiconductor Crystal) ^ 43>fi> CWtt3R (Reference 

Current) £(<tif^s 3Rt 33, 3t fi>3i 8 «.8-4 C'T’ntR 3£3t^ I 3*R 43# 3>t 3M OTSTt 33, ^R ^TWrItR* „ 

1w (Magnetic Field) 33133 CTE® sftW i Wl, Wt3 f33ft© ^ 43# f5 ^3j[ 33 i | 

<nmx cwtm 33t?# 43?. 3 jrt?#3s f^s i m (Flux) sti^t^n *r 33 m '^r^r w i 4 rw^j ■<&&<*<.+ ‘ 
wRftr^ 333 #t-c 2 tfR° Pprjm 3Rt 33 1 43 ^tf^F ®ti3 43**Fs RPuh ^rm i 


Normal Position 



■fe g 0.8 W\ 

^ft (Advantage) 8 c#t i 

(Advantage) 8 c^lftw H*nn tofico *iu$ i 

($) (Magnetic Read Key Switch) 8 f¥s ^ ct 

S$j 3 ■^t-c^r® TS^tsj 'ofc^ 'snt 5 ic*sf 5 <p ^c 5 ! 1 

4 CWS JTPT ^Ht'asfWst (Glass Envelope) *PWJ ^f& wtl *l^*v 1 

gt^nisRr ^ift jwh Ml wt ^ ft^<p ^ 3 


-top 


PLUNGER 

FERRITE ROD 

HOUSING 

SECONDARY 

WINDING 

PRIMARY 

WINDING 

SPRING 



fU3j g o.£ (M(grietic Core Switch) 




C <3 1 vb v 3 


00 c*i#> (Ferrite Core Key Switch) 8 c^Rr c^t -4 (Base) 

c<iM<i ^loit ^ 'srCT vst^ (Wire) 1 Sjfi^s 'STUfa (Drive Wire) ^jfD 

cm 'QTum (Sense Wire) i ^ <WC<|£ ^fc?TT^f ^?rt ^r, §faw*Ji'<J '^l*|prv«?fm W 

'SWft^'G t^KFH ‘^STIt^tTJ i 1 $TR1?f tftelws *R^5? .4<pc«ti^] "gift ^^fCHO^ 

c<M^H>C<^ Wt ^ ^ 4fi> *Ttn i ^*ijR(.<p, W De Pressed ^?ft ^ Out 

of Saturation-^ ^tn (7m 'QTlJtra «1tOTit ^TT?T i 

(X) (Opto -Electronic Key Switch) 8 

wra fc»ft t ^ §wQ<f ^3Tmr<7r?it led (*ti^ tost eb ) 

i 4C® LED 4<T "Sc^lRc^ ^>1 <lH$Jd ^ft ^ l W&\ ^ 'fcfpfgj 

W*F®f LED ^S( W 5 W’spt 4ft> >tlf¥d> £Rtf^® I LEDfi^ 

j<f ^csi <t>1c^ ^ ^?f <pc5i2j l^Fsr^<ic<e (Cut-off) Rrcs ^rfw i 

^fe*l77T <?lw*5 £Ktf^® <c<i «Tf V-out RE»^ '*rfa i 

Normal Position 



Switch Depressed 


► 


fM % v.'b * 


□ ^Rt 8 CuRcei^ ^ftwi fff^g £R> 1 <t ^?Rt <F 3 t ^ ; 

T - y P e •■. 'Technology .Travel-, jjgg n%Sr!-? W^MlHy 



Mechanical High High High 


Foam and Moderate 
Foil to High 


Low Low 


Soft, Low to 
quiet Moderate 


Rubber Moderate , Low to Moderate, . / . Low to ... . 

Dome To High c L Moderate springy 0 cra e Moderate ^ 

Membrane!! Low ''° w 10 II ';°) v, ° " ard - Modww: H Low (for PC 

Moderate Moderate springy to High Keyboards) 

Capacitive Capacitive High High High Very High ^ Low 

'©.$, ^t-^co-si 4 1 Vi 'Q'lhPi (Desirable Quality of Key Switches) 8 

<M4|J tsHKPi s 


(^) R'SXIt«lWi'S| , !lf^ • 

0*t) '*r«tthT ?t ^8uf 

(?t) «rw 

(^) _ 5 Tc* s> f <p^t 


(«) Czfi i&vH 
("b) *Tf 

(^) ^tt^STlH ^TTf 

('Sf) i 






with Block Diagram) 8 

^t®T 5t ,p rt 4>CUC5., 1 ®t W 4<J ®TO Ws^T ■l)t<IM'b I 

^ ^lw!^ 'iHM’i'bis ^rs <Hwi® ?5?rra iSRi^ kiwi's «nt^ i 

(Function of a Keyboard Encoder) 8 
^lc^l'!» '£HW > I'E|?I fowl's 1 <p|<)KPi JiHhi *pW, ^Ptt 8 
Si TpwftOpen^rt^'f^Jfl, ^ot <#’¥( WT 
I (.<pMI 'Bt' ! Tt f%*Tt, *lS)-«H *Rlt 
« i c^tC-Tt # trr'W 'St ^*rt<R (Detect) Wt 
81 <*lSoi*t 2('»N^'6» ?tw 
<t I #t-(?Ff5 <1l^tfl (TFt'S) ^t 

^ i 

H I ^IRJt 

v I ^-C<Ftv5 4H$bl|W I 

iimw>MOT 1R 5 ^hrtsttsf (Block Diagram of Keyboard Encoder) 8 w’l 




feg s va Keyboard Encoder 





i£r<.<pM«hi (Operation of a Keyboard Encoder) g 'sp’riRRTff 

^ist tor tor wt^fwf^iRsra torstoi ri^msi rsto stf^fS ^-^5 ^rjj® to ^ 1 

siRMD RitR'swiw* ^(.'iMcnMw Rt cro ^wto to^toi tor ^rs, ?r#oa fwss tor <i roTOgttR3 
^ TO 1 R 5 ^ #t-^sjtTORt ‘ulGi'Si (Matrix) RITOr RtWRRf **TO 1 fca# to* rsro*i CTO RBI 

<R, ^5* RJtfl^ !»f& RllR (Row) 4R?. io# <p«ik (Column) iTOt 1 c<Mc*il RllRCR* rs|RR>r r*r|r toj ^ 77 ® 
CRKRrS? efTTTfn RSRT® RR I ‘W® RtfR^ TOTTO TO5TR sTPTOf 5 ) TOTRftte TOfoR ^R i ,’®lt #) ^C5?T Rift i£)R?, toPRR 
nifi^w «r^s to stmn w 4 r rrr R<f*ft Rifro ^rs&i cstt^sr *itqri ricr to?. sot « wmn 3 ^ 1 ® 

t^s TO I TORR Rtft ■« RSRR CTO Rf <3 fStTOtTO 7PS( 'sRcr (ROM Array) CS RfrfCRl ^R I RR RT t C Rffg 2}f^ 
^ ^gtt&R TOI fMtft© CRsfs sTO 1 WT, stftft #- Rift ^ totKRR Combi nation CTO £ft<3 fR?RJlR TO 
CRR CTO (Press) RSRI 3 jTO, s®t RsjRt<R (Detect) ^75 TOR t *f<H€fcs R^RlRF^s (Detected) '#t- 

ssRJ TO^plJ ^t-CTO (Keycode) TO TO? 'St 4H’Si5t« *TlfkR CTO i TOIC4$ • ■DcR l vIa TOC4MCRR 

RlRRR fl«r* CTOs crsR ssfBl 4H®t>lCR RftfiRT TO I 


ROW BY COLUMN 
KEYBOARD MATRIX 

C- A '"A 



1w o 'S.b- 


v.8 dl^Ri?, wM'Q'Sfa 'S t£FT-'#1‘ estate Bouncing, N-Key Rollover & N- 
Key Lockout) 8 

(Bouncing) 8 rsIcrIcto cR*R toIo TOR cTO (Press) 4 ^T to, TOR rrri fstft CRC4 W)R ssrj 
= 1 l 4 Ml (4 (Bounce) M's «TO i ^ #T?f Actual Contact sftsTrR TO 44 R <p^ 1 % TO ^R i #tcRcw? 
^ ' 5 R^fW 5 (Bouncing) TO i TOiTO ’ti'STTR <F t ? l ' <l><l l <l 4 ^ 1 % sfl'esTO 

(Key Bounce) TOf i < 5 l 5 Ri 7 ^ 'TOt ftsfror ^ i tto ^ftwps cTO 5 ^4 (Reading) 
•TRaTlT RRI R) I 












Scanning Cycle- <4 C^ T>t*f sfCSTH ^T ^l*T ^fS^M c^T ifM - <^t 

RtacR, ^st f^foRT (Detect) wj ^lc<d^ tjItj csrfos «(t^, ^lt § 

(^ 5 ) v£)-iT-#t ei^lSI? (N-Key Lockout) 

(*t) i£pT-^f C3t«TS^fa (N- Key Rollover) I 

^-^W5fi®& ( N-Key Lockout) t <$ cot wi ^?r, 

^lc<ilvb RH^lvbl<i sWR csfyf^s ^-lUc^ Detect ^tf% ^teonic^ ^£ i5 Wf 

(Ignore) '?T^ c t *Tt ^-fi> RPi'sr (Release) i 4 p f^^>fos (Ignored) ^\-C 3 > ^srNT^ 

<?'« cspR (Press) <p^(.^> ^ i 



^T-^t (N-Key Rollover) s ^ >rfe^'c«i #f csffi <rt r?j, «sr-^ 

GH»TOTta #taFs 4^RGFF5t<J cspR^s (First Pressed) Detect <F<R^ <£}<^ 

^tf% #t-^rc<? ^siwa Pl^cw Detect i csprf^ 

(Detect) Ability (GR (Rollover) i ^ifoe >!l$t<K«1 c^T <F<ft 3Tf, 

fB ^[Htm ^FfFrr <2FT W ^R^ i ^t’<* Cross 

Pointing Strobe Signal ^ ^ 4 Strobe Signal <3 Control Unit ^scsf feit C^H #t-f& C£R ^<rf 
rc^cs>, wt Detect *TR<j i fw ^ ^ ^ os^r w r?t, c^f cw 

^ Detect ^ <rtf^ #t- 

w Celled Ignore ^7T I 

v.(t ^lc<^|vto ^)|Rk Ljflbl'u >8 C^tW (Keyboard Scanning Flow Chart & Scan Code) § 


cfiFi (Detect) , (Debounce) i 

cip|blc 5 <i srfSRit 8 

OF! =T^F Wf OT^Ft ^ITJ a, s(^ ^ I 4 CTOI c^ 

(OT #t Open "5 tR^ $ m \ i wftR Press «lt^T (Tff^ R e l ease Wt f^rt i 4 *pfer 

c^twt #t Press ^[ Detect ^ Ro ^ c^I, c^r ^t-1^ wf Actual 

•rt Bounce ^fRC«i gr ^ ^ ^ i <3 c*m 

^t^ra >ivi^ij #r-c^Fs (c^raPtvW) ^ i 


#!-c^ a 









c^s (Keycode or Scan Code) s.W cm W Keyboard-4? 

^rfe\bF5<p|^ w 4?^ 1 ^g*f? Keycode fifo* 

nte I #t-c"4|^X<P ^JR C^T^S ?*ft ?? I ®ff%f& ^t-v£}? ^rWTt ^t^Tt^t "^JR ROi'C^ I ^IR 

*TftR 1 *p?R reR #t-C5 cwm 3? ^R C? ^t-C"4>lt^<! ??, ^ c*rs (Hake 

Code) i *TRt? *T*R ^s» ^t’? ^S*l? C 5 ^ W CWt ^3, ^*R c? ^t-c<Mc^<j ^ft ??, ^©TC^ RC*r C^ 5 C^T® (Break 
Code) I f*R*i> ^t-C^TtC^t ?t "^JRI 7 !-*!? 5 R*f fifel Small -Cap RrM? ?>?t i ^#t-4? Rftftx© %tR ?*t? 
Smal 1 : Cap pRlRi's "3? I 4? ^RJ ^^R 5 c^tcHt Make Code 'Q Break Code 4? H^<M< ?? Rh 












C^f^r % i o.i> Keyboard Scan Codes 












































































































































v.'b ^ <u«^k fW^PtK, (Principle of Hardware & Software 

Debouncing) § V.."" 


f^t$*T (Debounce) 8 wij cflPfc 

^*EJ ^rj ^ ^*Tter #t <llSc*i<i sN«q^'8» i ^ fS*»i c<r» c^M^rc^s #t fe<il$*i (Key 

Debounce) ^Tt ^f i 


<? 


(^0 ^l^'QTUt^ ^H\ ^ <|vSc»i5i (Key Debounce by Using Hardware) 

0*0 wuOTTft TOt ^ (Key Debounce by Using Software) 

W TOt ^ l^ft^T 8 TO© \pf #t fTOTO RT TO, TO tsrj #t- 

TOt ^TTt^ (Latch) TOTO TO i TOt<t to 4R# #t fe<i l S»i WTOHR 

^t^fi TOTOTO TOt o 


+5 C^I% 



(Operation) s fas c«fw CR*I1 RttW CR, ft RtwlR (Contact) Ai 'sir^IR ^w 'jw (Release) 
I*iW8 NAND Wtt>R WlCRl Ri)tR Rt I fol ft-fi) Bi 'i|<lt<ICR STlR>m 'sn^JcER Rfifoait RT>w i 

^ Ai ^<r<lci ^i?5^ R1W 5 , 'oRR Ai = 0 4Rt Bi = lRJR.Wf Oi = 1, B 2 = 1, O 2 = 0 4R?. A2= ORCRi 
"ft-fit Ai 'STR^tR ^W 'sfW CRRt' RR ’«RR Ai = 1 R£R I fog Ai = 0 RtRCR, TO 'SR^jcifo 
(O’. = 1) -RfoR^R R£R Rt 1 

RRR #t-fi> Bi «FrgTtR R?.f35 sftW \sRR sstf^jcg^ (Oi = 0) RfRRfR ’sj5c<r 1 

Wt“ wRt Rftw, ^t-fi> Ai .RtR^ttR srrr TO5jt% ^fositw RRi-cRwr, r^-wwi tRRtfo Rfo^ ^%t% 

^fRRtW ^rfoMlfo RRJW «ttWt'Q (Oi = 1) 'pi #t catfovfoRRjW ^w Rf 1 f%g 4 gtfomtR #t W | ob<i ^sriIr 

Rlfoofu 'Sllb'1 «,(.<! <i(R?, i£|R Rflb'S ^fo R|w | 

0*0 r’fS'srjir RlRt # fo^t^r 8 wB'sm'fif) ^’ra fof% <Pt«i ^fo3ptg| t>i>ic<fi 5rt*iK5f >£i?# ^rf^ci 
<fofo?T 'Si^ficf TOt 1 ^ sffsRfRl ^lc<ifo c«tw C¥R?ff 'ft cspi TOW 'spfo'STTO (Fi rmware) ^st ^sflTO (Sense) 
TO° TO fofow^j5£$ft ^s(j csw -^t fTOt, 'TO TOIT TO’fTO I fow foeTO ^ ^ P BWfl 

0TO ^5 TOt TO, TO OflbliJ” (Flowchart) CRTOR <01(6?. 1 fo*t fofo OTtTO R<ifo(.<l> frofo^l Dfew TOR 
TO TO 1 trot^n wlRMfi TO'S ^tfo #f cam TOt TO TOW CTOTO TO^ atf^s (Genuine) #t CTOT %>IC< TOR TOW 1 
foTO^TOro TO CTO7R #t fo 1 # TOW Ht TOW CTOTO TO CTO aRslfTO (Initial) #t CTO TOCTO (Noise) 
TOJ TOW I TOTO TO^'STRtCTO C#W TOTOR TO #t RfoWR TOtR ^ TOt TO I 












-3 sjtSti 




(Types of Mouse) 8 u^RaMfe 

A i CWtfTOM (Mechanical Mouse) 

A i (Opto-Mechanical Mouse) 


f%f% *>c* ^|5^ic<p f^f W TOt Tflt, W § 


vo I ^|u<?j|ci 'srt^i (Optical Mouse) 1 

R 5 R 3 '^|5>ic<p %> v^tc^t <p<i! ^rtrr, § 
it c*fi?^T (Serial Port Mouse) 

(Bus Connection Mouse) 

VS) i (PS/2 Port Mouse) 

8 i (USB Port Mouse) 

<2 i ^jfacs'Pl '5Tt^ 3 T (Wireless Mouse) I 

□ cwlPMM ' 5 rt^ y f (Mechanical Mouse) s cwlPMH ’5rt^rf^f%3 wlPwN <5 #c y f?f to i 
1 (Construction) 8 ‘4'3 5 fE> *\\$>*\ R^Pif^s f^r i 

(Bal 1 ) 8 Bal 1 ft *it<rl?l c r® <r<rm m* ^ ^ t Desk *0tro?r ^ ^51^ 

Wf ^ I 

^ ^!iU4iM cm* (Horizontal & Vertical Roller) 8 ^*m* ^f*lt cm* ^ft 

c&o° i wtohifiJ X - axi s ^i*^ cnM<if5 ^lSc>i<i 


Y- axis W 


> ^Rt<? *>C* I 


v£re^f5t?T (Encoder) 


VS ^fuAjiei ^5* G*Mm* ^TfaT $*>ft *>C* '*\*\ 

*>C* I * 



§ o.i 8 CWlfTOM (Parts af Mechanical Mouse) 

(Working Principle) 8 c^twt ^ <rf to ^ 

^ ^ ^itCRt ARerfcM vQ ^ifl&WM C3M3 ^ i ^RshjM cm*ft (X- 

axis) ^C^ft vq ssifuKpjh wl«ikfi5 ^iSc^tsi ^iNc«i-f^c^ (Y-axis) >m I > e» t *l<H'5Ttv$ ^Rier5l*i vs 

C<1MIC<1<1 ^ <#*1^ *%* ■sn^JW 

<pfHS£|(.<J 2 f 5 f|^ <?</3 I ^llcufik PlW^i <*#*T J$l$v»i<j J 1 <puv 3 ^y|^) C<P I <Pt<\ >||®31 

A<l3jW<J 1 



Encoder 


Electrical contacts 



Rubber ball 

f&aj g o.itf 'STl^T (Electromechanical Mouse) 

□ ’srt^’T (Opto-Mechanical Mouse) s '5i’lfD4jM 'a 

, '5t°'C*t? pjH MUMP I tfas i '5r*|t5t-Pr4tf^4Tl'i J nu>«l C<f*f 0&Pl'® I SJI4 44 

(Track Ball) 7 TtPt'3 4 ft it's i 

(Construction) 8 >fl4fi> Opto-Mechanical Mouse R*PiR|4 ° 

■^(Ball) 8 Desk 44 4t Mouse Pad 44 ^44 Hl^lwra Wt Bal 1 l^^pi 
^gf^M « T5tfl>4Tl * f C4I4I4 (Horizontal & Vertical Roller) s Ball ,44 4W 4tf?f§ ^ wMN 
4tPt s>o° C4W 4jwStf4 « ^41lPl 4C4 i 4j45pSt4 C4t4T# 41§P!4 4l4-'Et4 (X-axis) 

^spi% 4 448. >»llt?4l l * l C44t4f& 4l$Pt4 4l4S4-f 5 t^C4 (Y-axis) sw^i 1 ’■Rt^ 444 i 

4H14N 4 (Optical Encoder) 8 Mouse- 4 'jfi> Optical Encoder 4tt4 i 44t C4T4 
TrtPTsI H4fwc4 % '=l44t Window 4TC4 i Encoder ^ 44 # Horizontal 44?. 'sh# Vertical Position 

Encode 4t4 I • 

(Light Source) 8 4fi> Light Energy 4444t4 4t4 i 
*11^5 PWfl (Light Sensor) "Encoder 44 sifofD Window ftoii '=iMI Light Detect < p«l i 

sn?TO (Mouse Processor) % 4$ Sensor ups Signal flea Cursor Movement 44. Command 
execute 43ft Signal 4lil4 i 



f&a g vs.i'b '5mtSt-miR<wi*i 4§i7ra #4 





v3 



VV C'lfen^nm 

(Push Button Switches) 8 cn^fcrt Command Selection 4<T *in W Switch-4 Click 
C 3 # Execute ^ i Mouse 4 ^Ttntn^ 2 fi> 3fi> Push Button Switch I 

(Working Principle & Operation) 8 n*! 7 ? Mouse cn 3 Mouse Pad nt Desk 4n %*in 
Move n^nR/Tt Mouse fe® R>wh Ball fi> Utn 4ns, ^ 4n nttn nsfsf^ cnWnw <3 Optical Encoder- 

wn 5 Ipftn i Optical Encoder -nn vsilws Window fen Light Source Light, Sensor -4 n>tn i 
Wf, Encoder*^! e(feT> Window 4n Detect 4ns, 4^ Information sfC^PRT^ ^jnnntn n>tn j 

Mouse 4n Movement Horizontal 4ns, Vertical Direction fen n>cn 4ns, cn ^prlft Cursor 

cn Screen-4 Move nntn I n*m Menu Bar ^ Icon 'SJ& cnftnt Command Execute n>ntn sftnPsH nn, ^ 
Command nt Icon Select n>tn Push Button Switch -4 Click n»nt«T$, cnfi> Execute nn i 


^PlfU<wM 4l^)R> (Working Principle of an Optical Mouse) § 

nt^T (Optical Mouse) 8 nf§n (Optical Mouse) 4nn 4n> nnsnn nttf® 

cfe Right Source) 'Q w5\ (Photo Detector) nrn^in n>tn ntn^intn 3 n^ntM nm i. 4 

nn^nn cntsnt mt^sn stcnfsR nn nt, cnwm Fl at ntnwtn 4 m 5 nrnnm <?$] nm i 

^(Construction) s 4n# wfSnjM fenPN fen ! 

cnt^ ( LED) 8 nfenn «ti^ cntn fentn led ninnm n>nt nn t led 4n nm? nfenn 

fesn ntncwcn 3 nmt i 

^0 (Light Pipe) § nt?)? 4n 3 f& fem, ntn nm fen led nfenn fesn 

^rfn^FTf £fntfn^ nn 4n° <pcn i 

c®t^t (Lens) 8 c®rcnn n>m? $,ct^ nlSn mm nmwcnn 4 <pfu sifbR^ c^R <k<i \slc<p nmcnnt fen CMOS 

cnmnn fWu ''ttfent i 









'STf^ITra (Construction of an optical mouse) 

9m <?m (CMOS Sensor) s ft*l CMOS Sensor fH, Rt mew* ’DlMs* 

Detect ?R 1 <T Ws '35 l 4 f% 5 # 'sf? 5 »fa wroi Mf^s i 

(5 s ) Image Acquisition System (IAS) [ 

0*0 Digital Signal Processor (DSP) ^3?. 

(*Q Serial Peripheral Interface (SPI) ^sltR i 

(IAS) i sm. cs# ?iw, 3t s(f% cmw® ieoo cg^ ^ ^ 

^*0 ^ i *mifu5 QFtw DSP (Digital Signal Processor) 45 ■Mltei 

(DSP) 8 DSP (Digital Signal Processor) < lJt^ gilt’s? ^IWo i ^ ias 

c«lw sft'SS 5. (.*) «!(.<? Analyze ^w, Calculate 4M 44° 44 s fi> opst \g ’shjrj ’Sf*o<Pt^ (X - Y) 
di spl acement fi>f ^5 WW, ^ X - Y di spl acement ftaft 5R5 5>t SPI 45 4^15 i 

45f»N^ (SPI) s SPI (Serial Peripheral Interface) '5R 1 tfc> 3t®4 'Q -srl^r 2 k 55 t 55 5 tqj %fr 

egt^Ttwreng ^SRJ '<U<t$ps 35 | 

m*S (Mouse Processor) 8 5 t §5 appm DSP <#& m X-Y Displacement Value cw USB 5 t 
PS/2 515TW 45p*i®Slw<i f45h; *n ?n$7i gi^5t5 5 tqjt 3 -sn^f v^otpG^ 45 # 

f 445 TH 4 st 5 51^5 5[5 ^ 5 f 5 I 

< ftl^R> (W orking Principle) 8 emu LED «Wct 44 # f## ewm (Angle) # 5 ot 4 

| <pm, ®uf5 45 # ft# 4*15 cmos pm fSp# 

i ’ra^ffps CT55, ■hisw-'t 5ltSf4fi>t4 Detect or Recognize 5R5 i ^isff«, Rt5t?R 4I#P#t<F Analyze 4 R 5 , 
tatww cfR (ttro g^ija ^*0 541315 4*5, opr Calculate 4*5 44“ v < 3*55 X - Y Displacement 
^ 57;4T 5*5 « £Rrrt^!%l X - Y Di spl acement fraf5 4*5 ^st 3 ti §5 epPPTC 55 f 554 > 4&15 i ' 5 r®§®|?[ 

s(rJTO _ sf T^ Y Displacement Value <PF 4#»t§i>!M4 ( 54 * 4&I3, 3t 3#5 55 #Q 3 m 55 4t4Tt5 *#5 

rst^j Irmhjh sj|S>t 9 npi'Gc<‘ ■gr® ^nt i 



fM o '0.>S> ^ < lfE><pji i? i »i(\5»i (Optical Mouse) 

$ SW3 ^ *\v§ Movabl e Parts i Hi ghl y 

tit 7 ! ^TRlWC 7 ! j 


■ 


$t“(<il\!? v3 Ml3>! 



<3 


S>o 


4p v Nsi>f3 C*l(at*MI«1*J 


'O.^.o '3HJt3t p Pf cS^OlHfei 'Q C»li3w<lh»l (Wireless Technology & Computer 

Peripherals) 8 

(71 <?m aataa asjm 4lM4*la C*lfii(/Mt 4 U > ia atai '®fBt at feFtaTFl 

sjto £|ffe&T asat TrtTi a>|^ 'sartapPl CJSa»MMfi& (Wi rel ess Techno! ogy) i 

<l>H'S'i> la C’ i #CT 5 ?n^TC^? CFCS! atata'f® fea aataa «ajfiFR cS<Kll«ll«t < 0 «(la a*at aa i aat s 
>i ^aiFtta'E (Infrared) citoWMR#, at aiafiJadM ^fpftfea ^aa slfefe^ 

^ i Cafe'S Sj^tafe (RF) w^wl'nlwt, at '6ttl'» R>Rn'» 4l®t *fw ^Ft. 

© i ijja (B1 uetooth) cWwHfei, at 'Sw® feaa s|f©f&© i 

^fwfefr ia ca ldca^aw ferula's? ^Pt-cafe « afecaa CFtat RF cimihfetR aj^s aa i ' 5 fta a^a s ) b P , ' s ^ 
crf&Q Qsfc#t (RF) 802.11b ’smt 802. llg i fet#f© ijfe Gp^wiPi amid aata asta't'SCat 8 
I i i 4 iffe §f^tafew> 2 . 4 GHz pHi© a 5 !®! a>at '*TRl l 
*i atts (stable) | 

© i ^raancaa ('shw<Rfs feaatcaa 'agstcaa) cap aawp k* i 
8 | 'srf^s (£(t?r 100 - 150 ^5) wfBt '*ll'iM-®t*FR a>ai ala I 

vs.fe.i 'Q'?nT^C®T 3 T (Operation of Wireless Keyboard) 8 


'STUMOR! ^ Cafe <£PR fec*ta -ff-caTB at -WtdCPId afeat® Cafe'S 'STIT5 (RF) apfat P'UplCd'b 

cas t la c'B 4 Ml 4 lfet (5MI54JI1 wa^kifei) ajaata a'c.a < pp y lS5lwi<l USB C®tlu> 'saitacaa WFSTaha (RF 

fdls r s ial-^a ataita ^PM&Pltdd awatfS 5 aa «£RK d>H®Blta 2ttaT5t% feplafla at ^fBt pa*)j> ^ I 
^ (Constructi on) t 4afi> '3ajfcaa cafe fe^afe® wfeetat feu afe® i aat 8 

E i RF $l*lPu5la (RF-Transmitter) 

* i RF fefa®ta (RF- Receiver) 

©•i afecsFt at^lala (Micro Controller) 

8 i ^utafewiala (Amplifier) « 

<t i aiferfa (Battery) P®Itfe I 

il RF §N^5Rf (RF-Transmitter) 8 '3aTfacaa 'ft-catfea RF 5hfevlaf5 '=?t-c < il(.'»«j atcap ata^ (Integrated) 
«tct i 44 a^fst aa at® i5aa*i^® fePHhw* cafe's fepHwi ataita RF RPi'olwa <ic^ cstaa a*at i 

^ i RF fefersta (RF- Receiver) s RF-fefeF»tafe ^itataT® USB c’TtrSa fmtw ^festcaa ficf i 

vil^ rf SHfeD r a caffes rf fepHTFrea*" fefers a^ca >aat *iaa€f 2 rcafst%i aaaife ^ata fetw?ij fepRiFtca* 
a^feifeStca cataT ^ca i 


© l vfoa Ft a i c§f 5 ffa (Microcontrol 1 er) 8 saitaiTPT 'ft-catraa RF SMfiUla >5a?. RF RPi*la S«« '®i?t*la 
'5tFlM- , 5rHW sffesFt a^cSFrla (Integrated) «tTCF i Shfevlwd ’TCF al^ua*! <pcajhlcaa 
-^i ^ -tinlS^ fe^taiFtCF «at® ’{a c«icf afecafefs fefe^ ca^ta aa^aita ajaaia a*ca <aat^F5 

(encode) aat i 'sraafecF [afe'Sfcaa acF attest 4c^wicaa aa®i ayt tafes^s ajataat®® feaaiFita 5 fet^ts 


4ca' 


f 1 I 


8 | wtsrftWsfa (Ampl ifier) s 'Q RF ShR'CIo^ *\wX i ^ 

^ ^ RF RPi^lw<l i 

<t i ajfstfe (Battery) s sai l er a ^t-cafe tc?i4@fefea •afaaife aif^ifla atajea afe^tfer® aa i arta •na*®) 
'sajtaFPi ^I-caic® 4fe AA. 1.2 - .1.5 c®$>, fefeata ailBlSt <uiaa.ia asat aa i 






fM 2 'SAo \QTUmi?R 


'Q?fj|tiw»( ^t-c^5 4l43lfi (Working Principle of a Wireless Keyboard) % im cro 

■ft C2R W 'SISRT CTO TO«s 2i^?rf^t TO ^?T #t-'5JJT®^ CfipFJ® i%^ TOt®3 ^!J ^rst^TT CTO 

to t rf SmRDIws to 3iq^ ^rfeFi toSito §v>%fs ctoff ^ i Wwffro >* HtTOfg 
troutTO* TOrfsTrom to TOtfsOTt to rf Shftci*) ^ f^mnTO c*#® '3tro<i tops rf QPm«<i to% 
cto^to I RF RPr»i*l5 rf iMPiUw cs$r* ftfrs to toi fifosfs fkro to 

’iwtf aftiii^ii TOift to«j ^ctoj cTOt to i tocto TO iSDh #1 c^tro? froro ^ j f) 




Antenna 

\ 

7 

RFW-102 



Module 




SPI bus 


RFW-D100 

MAC 




Parallel 
Address & 
Databiis 


1)0 Detect 


Wireless Optical Mouse or 
Keyboard 


Antenna 



Address & 
Data bus 


USB 


PC Host, . 
Interface"/ 

__ 



USB Receiver 


f$Sf 8 e>.^J 'GTOtFP! #t CTOft ?PF ^irrtsrfsr 

«iblnt*T»i ■#) c^tr^r '?#fe (Features of Wireless Keyboard) % 

i l # 2 . 4 GHz ISM TOE TO RF $1*lffiSl<! * Rf*F5fa 

* i k$ral«! s>v, S^twlet ^ooo, XP 'SMtt#?. 1ro>sr ^TO# (Compatible) | 

«l 2.5 KbPS ®fetc#i 

8-i ^ftSftcTO? ^ 2 CTO 5 3 f^5t?I i 

a i 8 bit-TO?ntOTTO§t*r!?j i 

'b i 'tvm c*mti i 

S. I ^ C<J I CVbVj TffSf C^pf I 


^t — C^lvJ? 3 cRl'S-H 







^-C<Jlvb 3 MlS>l 


(Advantages of Woreless Keyboard) s 

i i 4HS51H 3 ^it ^Jt^n i 

i> i cat’ll (Portable) I 

'H i RPl3|^ CW<? 3 PiDlf) *t<. j i‘3 < tl'Sr < P5u.'s ■'tit?! l 

8 1 ^Fi^ra #f-<^ flexible i 

(Disadvantages of Wireless Keyboard) 8 
i i 'stc^js 3w?i TrWfaH ^-t«l«R 'pMtu ^ftfap (slower) ^ ’Ttra i 

5, I ^t-C^ <1K^ I (.^a °{C3 W 5 ® ^ *Tt f%5 33JHOT?! "#t-(.<llw.4 ^ Pit'® ^ I 

\S 1 '3?IJ|«(W>! ■#t-C<tC'S^ CWUQ 'oiMM STC^TSH 331 I 

8 I sft’TRH IpRlU C3f*t I 

5 - 1 '5KTR3 sto 1wt^CT<t ’TCSf i nterfere ^?IO® < TtE?l I 

\©.>o NQWt^^T^ ' 3 Tt^? , T^ (Operation of a Wireless House) 8 

'QUTtw’R ■srt^i '2^ 'srt^ j =r *n ^rr^ra ’rt^rr c«rfw3 3t?r5 <rf) u><K»»hfa 

<u<^ t 3 <>HvSD i c^ ^rsf *r??j55 3ron®#5] 3t Ptof*Rt sftFt <rc?i i 

, t^ : i (Construction) s 3wtt 5 F f ?' 5 rfet 3 T?r^ i i^ < it t it i r®'t 5 Tt'55t s 

i 1 RF (RF - Transmitter) 

^ 1 RF RPfsRl (RF - Receiver) 

3 1 (Motion Sensor) 

8 1 ■srfesFt^^rm (Micro Controller) 

d 1 'ouTsjftWTO (Amplifier) ^ 

3 1 (Battery) 3 

hi ^ ^t*t<rf^ ^5 (Push-Button Switches) 1 1 

fsa s «.hh '38)Wi*ia '5H® J i 

s 1 RF- frlfiSR (RF-Transmitter) 8 RF-$l*fffi&Bi 'sr® (Integrated). '5R^m sitre 1 

3P lft><W |gl CTt*H >h1>»^Ab i||5c^ '-j-sdU-C 3 2pT3 '3RJRJ f^C^t^Tt ^Nf%^5 4*n.*Pk«3 

fSpHJMW C?tf®3 301 'STt*tK^T RF RPt'»lC*W ‘ s tt^t5I I 

^ 1 RF- RPp sR (RF-Receiver) 8 RF-RPt®i<if5 01 * 1^5 'siowhJ! USB (3'»Ih(. j ts) 31 USB C‘ B TtuS?J «rt*tTca 

TRfss 33 1 jjHRiDra ws srt«s RPr® 3*3 3 *Ercff «iuiMl« wi<^ 

RPk.'Q ‘pf'H'SvIc.S C2f?[ c 1 <I*M I 

3 1 CTffT ct*ri (Motion Sensor) 8 ctW c^ra >iwi 3 *pt 3fi>3 (left 3 

Right Button) 43 3t i Ht s t <u<l$.l<l< 5 l?t 4>^3F PtH'-oNW" ^Ht3> 3>t3 1 4f5 2 (f?i ^Sft? 

*N(3 1 

8 i (Micro Controller) % ^ ^ ^rt^rt 

Trt^xFt «itc^ 1 5hW>Iw<i wi'&fv 

RPt^tc^ 3 rfe2Ft I5Pi^^ fec4i^ 

1%^jh <ra t *rfe2Ff cs rf*ft c« ^ft^Trm ^ i 

(t\ (Amplifier) 8 <?c5H|^ f^fwrc^ <! 1t^twl? *$& 

WRftr^Fft ^ I 

^ l ^lf^t f t (Battery) 8 AAA, 1.2 - 1.5 Volt <u««^ 

^f ! \sU ^ ^ ^Tlt^ l 

<\ | ^ (Push-Button Switches) 8 ^ NQTnt^m ^ 

^ l ^-<#*1 ^ SPTN ^ *Ht < H ' 



(Working Principle of a Wireless Mouse) 8 '3 tijRcr>i cwm- 
x^FSc<? ^r*R ftsRf (Move) <miwi ^ f%^<rf ^tRrr t^wR </FR 

f^^Rt £RR ^R RRfi^jh ^T (7TO ^lSc>i<1 ^ RRRj f^uf*R|^ft | 

‘^R^lfe ji*iI' 0 »^vo ’*TRiR fR^RlRlW "4>c5l*iR m&m (Encode) ^K<\ I ^RR<f W 

ft^RlRR^ wRf^ri^ *R RF JtHf^Rlt 916.48 MHz ISM (Industry, Scientific, Medical) 
RF ft^RlRT tsa'R <^(.<\ I^Pi'bIm* R&R t 

f^ToR RR^f RF-f^Pi^RfiJ ^s*R RF-SRrf^&R CRf?Fs f^RlRlW R||>1^ <£R^ ^f^vp Tf%2Fl 

^RTC^f ft^RTHfk^ fibM»t\b ^ ^ R*RRfR ^pR^ft?l c«RR <K<I i Wl^ ^#R^R 

^rt^TR f^f*Rt R-Rlft ^rRfR ^C?f I 



1m S 'QTOl^R ^c»w |RP 'SWfa 


'SSuRcr^i *ll5fr>ui fof*fBj (Features of Wireless Mouse) s 

* i ^>Rfs?r (2.4 GHz ISM Band) RF link. 

^ l Spooler (5br, \S^c'»l's? ^ooo, S^eaRf XP RRRafiK ^Rwt*ft I 
«l lMbPS^f5tC#i 

8 I 4ftl®fiC4»*R ^ 2 CR^ 3 f^R |. . 

C l 8 bit-^ RfesFt i 

b I ^PrSSIms RC5f ^TrR 'SRJ ^JRC^R RWRH Rt I 

H I WRITS NQ VQ^R <R f^sjR ^Rlw CStRj I 
lx I RtR CSf*ti 

'SftuRt*!*! r|5cr^ (A dvantages of Wireless Mouse) 8 

* I RR ^ (RTS 5 >0 f^t>R SPT RTS 5 'Q RlW <jRt l 
*l WHjHj ^l&C>R ^pRR ^srfss 5 Reliable. 

O i WRITS C^ff> 'Q NQ'SRrf <^ RsjR ^RfW CSNJ I 
8 | Er^ *tf%T^ RR 1 MbPS ASfBt CST& f^RjRt jjRfftt; SRtfs R|TS i 

xl^R w*[fsst (Disadvantages of Wireless Mouse) s 
2> I $SwR <3F$ft •TO- I SR 7 ! ^WRC«191 *rfe*T ^3 ?HftRR | 

^ I *tR C<rf*t I 

'O I wrtRj ^3TUR^R fwt^TTR ,^5f Interfere RRR R^RR^rtstR i 
8 l ' 3 Tt i TR c t iliSc^^ ^®RR fetRPf | 


"C<H\i? n3 ^|3j1 











IWIt* £■ 


S >8 





i l ftwitf (Keyboard) ft? 

[%rzra§) ^ H$S K 5 st^t? wf&t stlTTf TOtCTB 5jt*OT tAUHM ft M low ^ WR AH i 

fU< l a ^wS l ' 3 Tt s fra c t TSI^si-sU^BV^ CTptTO I 

A I ftHt$*r (Key Bounce) H'ttS'Ht'T? famPM-Apo'o, 08 , io, ii, i«(orfn), icC 1 #)] 

^sRt, Key bouncing wsft'fflH? faWfttst-Aoij] 

13 ' [Sagf] ftenti^a c^twl ft’e* caR HRit Atoi 4fi> PiPicwMssi wv ®rw®tlf% TOta «nt^ i $ fpa 
Actual Contact oft'3'tmt 'sntflt Contact C’lra Httt i ffcnTB$?t <9 wsjw Key Bounce i 

o I 'ft ACT? ['AtA# i KHt-A°o'3, °8, io, i 

^s^Rt, 'ft R><I|t5®I 'ft? hl^lPtent-Aoiiv 

^mr, Key debounce W5 ft ^t*? NMfttnt-AoiAC 

[ 5a< ^] fleet s c«ti^ t#s^ ■®tt^'?rr?i 'stfK ft-^t> c«rw ft catft?. ^ist ^ 

^ srfaratc^ ft f®?^l i 

8i ft-cnt£ - iHfrFNW l aWR^ft? NmPi^-Aooo, o(t, obr, io, i; 

(•^gg~ 0 ) ft-cnts i£Hw>NMn a*tR ^m^mft-c^tw *m \ 
ei ^t ^ce^r i t^wPtwt-^oo{», ii, i«(«ift)l 

(Advantage) t c^tr^rt c>h>iR«wI»i R «twrr wit At fA5t o|isra CAt; i 
^l>tR*tt (Di sadvantage) 8 ARoftfASjtCTA , lfs<if'i(. < p l^fot? ^PtJ ffCTA j iIRh> *h<AI^ aat?® ah i 
<bl ft-CAT^^Jlf^A^^ftlftH? [< 1 <p|PlMI-Aoo 8 , o<t, io, ii] 

fSwffi ftcnttf ctct ft cm (Detect) , R>«I®Pk (Debounce) mi 4^tfe°v ^tfc? 


a i 


br | 

& I 


'St’t^lR VtSw ^*tt-^ft*rt C*T«t I [^#totf-Ao°S>l 

'JRHl, At^T AFIAjtAA ^R*tt ft ft? 


S a NSasjH viitg^t i ■gff <ft acea (irf6 ^Wfift >£R?. ^ CTlwt Movab) e Parts i aw 'sn#Ht A?n 

Ut7| ^PFPI AHAtH A*HCT 'aiWA* TO HH^i AtS ARCT often I 




# WT ^ to? 


[&&& §) #t Wl "ft-CTO ^*lr[ TO ! Wf, #tet ^5 ^if ^ 5 ftfe, TOTft TO TO I 
^t-cTO^ ^* 5 |^ wPk ^t? 


3 c^ ^ wtw <Rt ^ ^ ^-cTO" i 

10 | TO^IlPlfS^ ^ ^,t? TOT? 

cq gfite ft-c^g w, tot i 

11 i ^Ic.^ ^c«i? 

TOsTC^ ^ ^ TO^t *ftPTO ^[_ 

^c<pB ^ >j^(> ^c«i i 





vQ 'STt^T 


k(t 


Hi ^JW w(5<p fiiw tot? 

(Sag^g) ^n-kil^s' Pra <)mk <^3 CT gPFm ft-^5 ^t-C^5 <K3, Sstre 'SJlW CH(l)<l> ft-^5 ^ I 

V® I ^-^JH (Key Cap) '’Ftwam 


S8 I 

>e i 

i'Js i 


M ^nlwi atfcftfi (Key) ^ ^ %aw ^ ^ 1 W m? ^t-cs csm ^ **R 
^ ijtet cnm (Pole) ^ toi *r?.mt ssr 1 #t c^ f^r m «j#^ra fro *mi 1 «pfe ^ ^ 
1 p5t3 ^WPT fifej) 1 s|fc>f5 #t-i£i? ?hPvc«ps '^? x tft>w ^MsjM (Key- Cap) 1 

«ijI<p]?u«;« ^ t?r (Actuator Bar) 

(Saaffi 43# 3TC33 ^ «rtw 1 3B#w> 3*rt wfcfcm'Pa 3 t?r (Actuator Bar) 1 
(.‘iGSsdu «pi(ii> 35*113 « 35?# cstfro »i^5? 

( 5an D ^-<^5 sfi> 3# (Row) 43?. iofi> 3*113 (Col umn) 1%at ifos 1 

CT3* ms (Make Code) 3 s tta s 3w 



><u 


Mr I 


( Saaffj 333 mi Bt*r cist 33 333 C 3 ^-caiss? 33, -sire 3t3 <^5 (Make Code) 1 


< 33 * ms (Break Code) 3 Ftca 5 3W 

dfE® ^ *■* $33 «w w m? mt - ^r, ca *-ctrot ajU 3a, «icv 3 w m cm 

(Break code) 1 
■’wH till's <?>k<p s(.^i ? 


«H 


*0 I 


(HfgD c^r #-c^> cs|7f ^t ^ x^|7f Keyboard ■ 
^ $**13 to 1 #t-c^w» ^rf ^ 

<£ffi '=TT 5 TTOT c t 



(Mouse) 3 *r ^FMSuinw lauf^ C 3313 313 J »j$ 3 t 1$>3 cat3t3 (Button) 3#r$ 43# 
I 43 ' 5 (t<l 5 BT C 331 P 5 'S|w«w 5 | %M 3 3*5 3 W 4 ? 4313 31 333 3 3 RIt 3 C 31 ^ I 

C 5 3'e^C33t$3'5rtf^t33 5 E33? 


'sri^r ^if%^t?r ^c?r i 

( f**B) -m-m (X-axis) yw4?w ^ ^p,. 

(Y-axis) w » rw ^ ca 1 
^1 , 5f , fCBt-CH4lR4Jl , 1 ■sfl^T "ft iplt?? 

[S^B) ■srfen <s crof^m 'sr?j»m pfat 3iw?i ^ 1 

^ 15 ^ ^(.w, -Ji«q<.oc^ c#t 2 |t>(?iNs *rt^T 1 (Track Ball ) ^?tW'S < ^(5^ 1 

^J® I 'Sff^f 'a’TPS ■#) '^pfl?? 

[ Sa *E) 'Sf’il^JM (Optical Mouse) ^ ^ a?R?m >n®»r, *r$$ cm^ (Light 

Source) « ^c5t %c5t?i (Photo Detector)^ wl? ^ ^nS^r «fpg%i^s ^ 5 ^rttsff TO 1 
^,8 1 s«qcvs ^|?i? 

[5 ag0] CMOS Sensor ^ ^ c^t& t%fe<3 fH, -at ^jfei^s Detect ^ai? m® ^ 1 . 
a.<m , sr < if5 5 wi*i ■sti^r c»rc®Rr 

{jsZvQvfami 

'SHIP'S CMOS cw?ra I^p# ’Ttfert 1 



V I 


cron* 

(5^&m*<rf ^ «w &*&pG**fw*s 1 ^ 


VI 


<Q 

a 


(i) ^wtc^s (5^#i 
( i i ) C 3 cWt^Mfe ^ 

(1 -^i ) jj.j^f C^WlFlfe I 

>qwRW^^ wlt^a 

(Sgg) «mHCT»r.*t c^g qfert (Advantages of Wireless Keyboard) 

(^) '=TC 5 f 3 ^sRt ^ 5 T^ i 

(«l) 3^c®i ^TOS<1 C'rt^tT (Portable) 

(^,) Flexible i . 

^v i 'S'gjt?n?T 5 r wl i 

(ii^D *^*pr hiSpw ^t (Di sadvantages of Wi rel ess Mouse) t 

(^"iSsra GF#i *ra I ^Rrt «uit<n?w ^ *s i 

(*l) Vfl 5 f£#tl -■ - r _ 

(n) '3Wfsrm fwt^pra WZ Interfere ^ T ’®mt wW ' 

(xi) ^tsfra'i -srt^iTra ^wra few. i 

?rsfo^aqrre?rs| 

it *iH C®H l 

C 8 ' ,t 


[■^Wf*tWt _ A.o o 8 1 
[^WptWt-^oio] 


(i^g) ^ 3 frfC 3 <! %ZKS CT *P» 

(i) cs^t^sjpi (Mechanical Key Switch) 

(ii) (Membrance Key Switch) 

( i i i ) ^aiPtfir® (Capacitive Key Switch) 

(iv) *>i*w**t-^ (Hall -Effect Key Switch) 

(v) (Megnetic Read Key Switch) 

(vi) (Ferrite Core Key Switch) 

(vii) ^-tt^f^^-^ (Opto -Electronic Key Switch) W i 

ffezpra; cspiwi ^ 1 

xsphtt, «swB> Membrane key switch-^ 

(iiiH (Membrance Key Switch) s spp are ^ 1 

^Tpiastic) (Rubber Sandwich) m i ****"* 

2 £i X (Ltatln, Line) «* * «• *- « «• '**??£££ 

^ 5 J ( TTO cap!’ PfWJja ^ 1 


[^WPtC^t-'S.ooa, i°, i5> l 
i fat^tf*twt-A.oi o(af^)l 
[<reif*tt?!t-A.oi 8 ] 




(st>)8-k 


ft-CRT® <3 »U« J 1 


i [RtR^ttRt-RooS, i«] 

RlRRt, Capacitive key switch ->*lR ? tfcRCRRt's t [RtR#fCRt-R.oi 2 >(RfR)] 

(^?T 0 ] R 5 Jt<fl13#S ft-^® S ft. 

(Capacitive Key Switch) s cr 
rrotr ft-^g^ ^rjr w w nPifv'» r^ot 

RROT? ®tlf*ttR ft-CRf® ^sARH RRR ^® 1 OT ._, 

■■■■■■ ^ ribs 

R 5 TtRtfS#3 ft- 3 ^ ROT I ^Jt^iPlf^S ft- f ' *satc ttet 

^f 5 c^fs <t®<r rrs (aiRsfit f$R «(& 

^joRifS ctfit) fsn^s RiffS ' ' '“ J ’ 

crtcsr (PCB) $*fa «rtw i ^rt?t'Q ^ir# 1 . ,. 

ctf& (Metal PI ate) fttra Irot j 

riot, rir rotj §R*?rt 

fUHS g <£1 <PTt s 1 lp!lt'0 ft-^UD OTRIltl RR 

«nwi 

RRR CRROTt ft RtR OTRt RR, ^aRR ft RsjtR 

ctfefc f^R c?(cu<s rr i ^ ^ir^ir f — — --'^ V 

nfffk ctf& * fp w5r rotj (0~~ \ i — Ks 

RSJtRliRBjlERR RRlR^i RE& I OTR ;lj : / ^ 

' 5 utuiftPTOH RtffcBR (Sense "r”" 3 '~f ~ 53X1,5 

Amplifier Circuit) RtRtERJ j m/ 

RRtRtlR 5 TtOTR <a 9 iRi<t^m> wrafiwt J 

(Amplify) W ts$\ ROlRl’PFltfRs l f ~^ ■ • 

(’PWjl*lfi 5 t<l 8 ft OTftl IrRRIOT R*rt RR I h r> f*lft CRT'S 

^r rI^r 5 i>l$R sttn ff*t f^nR ft j | 4 j 

C^lc^^i^lH t ””” — —— - — 

(BiArr, ft-R^R ^Nt R 5 R I , [R 1 R#tCRt-*oX>, 

’®l«tRt, Hall effect “ft* RjttRR »tfR « RR^tfaOTW l [RtR#tERt-Rpi' 3 ] 

^t, RRt-tOTf ff^^tOT R*fat R*R I [RtRRf’ftRt-R.oofc] 

'Sfoprt, Hall effect, ‘ft’-^s^CR Reform's l [RtR^ttRt-^oio] 

' 5 mt, R^-tCR^ft^jtCSRR^fSRRRRfRTRSR I [RtRnf^-^oio] 

RS«tRf, Hall effect key switch-^ RM^fs R'fRT <FR I [RtRRptERt-Roii, ^1 

[ S&j r^) r^ ^crhJ ft-^g^R (Hall Effect Key Switch) % cr rrotr ft-^s rst-rwcBr RRROT ^ 
^- ostt^gfcy RROTt snPtei ft-c^ts ^shrs ft-^ rot i iottoti otr^rriot R^rSjlt 

RtOT Rt i ^RTot OTfRWt^R ISr^iotr (Semiconductor Crystal ) fRRft® ^ RT^ crrtcrr rRot^ 
(Reference Current) afRlf^s rsrT rr, Rt feat % ®. 8 -<a otRIM ROTOT i RRR ^R 5 ^ ft RtR OTRt RR, ^®RR 
Q)-r 5 m 1 B RTtRwfD^ ff^ (Magnetic Field) rrirr crot riot i r>ot, &t 5 |otr rirr fRRfts ^ Rtt^ 

fg CStC^iSf ^s,R*t RR I aiRRR CRRRCRR «pIWH 5 a)R^ RTtRc*(fv<p ff =a IPW (FI UX) Rl^.R'SOTft =TR RRtRR 
oH^H ^CR I iA RtRtRJ CStC^fOT WlRf^tRRf RRR ft-C?t 1 %° fRRRTPt RSRt RR I ^R ’RtlR 5 : 6 lfR £ftR 
aiRF*f^ iR^fRR ft CRttTOTR RRtR t 


RtlR __ 

' '^TSTtR 


^ “RRm 
#5 


funs S WRlPllt 1 ® fl-R^U CRRIOT RR 


wirRirrrIr 

Amplifier 


— > ft RRtR 
— >^R'ftv 

— > trtstR 

— > CR 1 R RTTO 
RffftR C?f5 

[—> f?R CR® 
» f®rPf cRif 


[ROTtfROTt-^oiO, itf(RfR)] 
[ROTt 1 i ttRt-R.oi'®] 
[RWPttRt- 5 ,oo 5 »] 
[RtR^ttRt-^oio] 
[RtR s tf*ltRt-R.o 2 > o] 
[ROTtPttRt-^oii, i«] 






cfcb - 


Nor mal Positiori 

Key Depressed 


Magnet 

Magnetic 
Field 




_E>0 

3— 

~j“Crystaj_r 

=3 


Hall 
Voltage 

ft-^$t&3 « e fl<# ■ft ft? 

Key switch-^ « e ft^ c®n i 
T ^, ft^CTO'?tf^« e tWftft? 
xs r«W, ft 1 ^C5?r ««tif% c®p*t i 
X5 f ! fat> ft-C^tf ^JW5 ft ^Cb< '©effeK C^T 5 ) | 

^m,- 



Nl<PlPtWt-^oo«, 08, Ob-, o}>, Jo] 
famft^Hoolr, JJ^), J8, JS^)] 
N^tWt-^oJo^), i8(orftl)] 
fa?tf*tt5jt-*oJJ] 
PmPlPfctf-^oJj] 
hMPlwI-^o J J (-*ff%)] 


0*0 ■‘‘P'lffa ^ ^ ^s-gt 
(n) ft-^t^^isrw 

(■*1) '*[? PR 9 !^ ?RJt 


(®) ^l<Mw C^f5 ^grrf 
(■p) c^«p|R«pjh '5t?yr sfW 

(?) 9 Tt'Q'?n<T '3f 9 fPP ^5f 

(®f) j ps ^st wf f'ajip i 

^ i ft-<^>aTOWPRrftft^t , ?w? 

■^Rt, ft c^^-ukwPt? lit? 2t*ft s r^e^| c?h i 
($ag^) ftoflf ^-li<pbk PtTCpg Trsft % 

( i ) ’m ft Open ff^rt, ^<rr 

( i i ) c*rwi ft PMt ^=t ffsrt, 9 tft , ^t W 
( i i i ) (^Ptort ft Pt 9 !^ ^gsff<R (Detect) 

(iv) ft <i|5(,»i?i 

(v) ft-c^Ms ^rt%tf^ c^ts) ts? 9 ^ ?sgt 

( vi ) 

(vii) ^rm%^t 

( vi i i )ft-c^s 9 ftert i 


[?Wf 5 tt?t-^OO'0, oJs] 
(^Wf*lWt-^oi«(->#)] 


fe)8-kl»lWbjk3 g-lo^U~Jd> 




(U)8-i 





N-Key Lockout * N-Key Roll over alSrot^t^Tl 08, o<t y >o, >*] 

N- key Rollover [^tto^oo^, ^(€)] 

N- key roll over 

^rnt, N-Key roll over <WN-Key lock out yo, >8l 

[Saa (N-Key Lockout) s ^ v f’^ftc£ ^ »iRg<k«i "ft 

■^?r, <Pk«f$ stow tog cspr^s Detect to' ^ift 

#t^ceik.<P (Ignore) to* w*Ft R «W QPft (Release) ^ i ‘ s ^H^fc© 

(Ignored) csr^ (Press) <mvs ^ i 

4R-^t (N-Key Rollover) 8 ^rtf^ ^tRctot ft c«N ^?it 33 , ^Rt^r 4 ^-ft 

*T?ftcs 4 TOFF 5 R «W 3 C 2 p^® (First Pressed) ft-fifa* Detect ^ 
^tft ft-witw* ftjom ^prlft *R*R Detect i ft-f&CF 

f^sjRcR (Detect) Ability cf (Rollover) 1 *ifts ^iRc^c^ ft-'Gcsilc^ csfR wt 

x$fQ w ^ 3 twit? ft-R ^t*rPrt ^Kl >iRc<PC*l 3Rtt toto i 3W, 4 cw ft*? ^Rl 
^rferFft Cross Pointing Strobe Signal Ms 33 oq Strobe Signal 'Q Control Unit 
c^R ft-fi> csR 3 *st wf Detect *trcs 1 ft® sft ftft^ ^°s ^Rc^cq ft 

ssst 33, (R cro 1 ftats ^rtf^s ^tRctor fftt*ilc<p *fs Detect 

^<rcs ^ <rtft ^Rctor ft-wnc* ignore 1 







'Q 


ioi 


ho | AjV&TCQlfl ^Rl ^)-Rh|v 5*I aRbal I 

^ R«<l«»l ^ftfs Ra^lA R*fat ^RT I 

■^«w, fata i 

^*RT, Hardware debounce afirctf’rcpFW'^faf'^a I 


[RR#ttitf-J!.oo'3, 08 , Ob', ho, hi, h«l 

[^tf 5 tWt-^oh8(’(ft)l 
t^WPlWt-h.oh^] 
,. [amPfiRt-i’oob-] 


'ft ^ewRT Rkl i S*t ?I|R$ T 5W J T ^FW RR | 
^eTiimt^w ^ '•qiSc’M a'sHu^aRta i 

Tsi«fat, ^r^euiRr RxilSRii-ara RaaA '^IT Ra i 


[<il < p|pl(.<il-^.oijo(‘ s tf%)] 

faWftwt-Aohh^)] (S 
Nmf*ft?t-^oh8(aR)] % 


(Ssff^) ^p^eTUt? affl Rkl’Sa 1 *ImP» ^5 at® Rttfs 'ga # cafttlaaaiM iSvi^kT 3$i, ^sR Raj afsf& 
^-^cb<i atca iswSt ^utb (Latch) atatcat aa i #t atom a^M^R aarR Raj aasfi) ^ I'MiSa »iiRmj3-sj 
Ratta^a aatR fats «il(. t nl«pap5 a*at rc<i(.s s 




a>l43)R> (Operation) s fsas c«tw caat aft^ ca, asjata (Contact) Ai Raiila aps 'jta (Release) 
law's NAND catiR Ri®5<pea c^n^rt afaa^a afta at i R*® #t-f& Bi «i<s(iw rs-jr «iwi '5 rt®5tp5? 
afaasa <iu<.<i ) , 


a«la ft-# Al Ra^TCR Rs^pR «rttR, R*tR Ai = 0 4a?. Bi = 1 aw, TO Oi = 1, B 2 = 1, O 2 = 0 4a? 
A 2 = 0 ata 1 aaa ^t-fi> Ai Ragja ^5 ijw cant aa r^R Ai=l nta 1 R 5 ® Ai=0 «tRRa, Wl 41515 'jcSa 
(Ol=l) aR<RH ata Rt I 

aaR#-lT> Bi r?*[r atw rrr R tStjapR (Oi = 0) a kaaa atica i 

RRRt? C'T'sTt *JlCb^, Ai RRSTfca RtRt RR^R ^sla <Pai5jlB 4Rnk'© aat-CRMt, aat-CRtRt a'sjlR ^5|^t«, 

4 Rjiic'® ®ii*M°iif<p aRw aRRas (Oi=l) 'jpt cafR? faaajtR iSaa*} at 1 R^g a aRj»<Jk ^1 l<iI(.'jR 

^.k'SiuR ->iiR^R ®tfi5«i ata 4a? 4a Raa^ ^f% ait** 1 



k-gihe S' 


So* 


<q»f*H5w|<i C°ir5c.<p-sil e n j i 


ii i ^T*pe^Tm?r ^t?rt art^Rit i [^t^twt-^oii^)] 

^mt, fw re? wg-Quim fester efarat w i 

(saa^) ^p&«TtTm ^mr ^ fiN§*r s 4*m?r 3pF5«m<Rt ^ra f®f% ammpi <4^ 



>*1 


7 rt^ e f (PFp'Pr 'aiyis't wt ^?n ^ «lQi»?il?i c*lt^ c^Tc^rt #t cap? TFpfoTjjRr (Firmware) ’'st 
^<1^ (Sense) w"f RPit-nt^twn srcsij capi wf ^ ^j 'sr;»to ?r^ i 

1^<3 PMcq "ft <il«c.»m apoR ^ ^t ^tPi, is* Mu’ (Flowchart) c*pfn?(t i f?*t ftft <ptcw 

RsI^m* l»<ilS*i 'BfesRT , spij *rat ^ 1 Rs<il**i t3|$w<i *rore ^ #t capf W ns| 3 , 1 *I catWfsr ^stc^p a|^s 
(Genui ne) *¥t cap? Rww af^f <p<k,<i i fwt^i l>l$i»i<i ■* i (ii) (iii) (iv) (v) rc?f c<p|'wl ■#) <mi\s ^ carfarpi *ira (Tin 
art«tfw (Initial) capr *i«ii®i<i (Noise) ^rac^i <*F3tw ^pf5«?ij1^ c#*pt wto ^ ft 
*q|5(.»i<] aTafa ^ 1 



5 $ J Pp5 lu < Pl*lhl'sra ^’’Pt 1%|% ^C5J an^s f^ TBfjsf T5|»j <j,^| -Jj^f ) -qsft 2 




(i) cwlf^wPrarl^n (Mechanical Mouse) 

(ii) xt^t (Opto -Mechanical Mouse) 

( i i i ) 'srfS^i (Optical Mouse) 1 

, 3Prfo ^i?t5F^R ifRr ^t<t 1%% w 'srt^rcsp % ^spt wi, am s 

(i) an^ (serial Port Mouse) 

(ii) ^Pr «Mw«p*P( (B us Connection Mouse) 

(iii) f^r§ c<tf?art§*r (PS/2 Port Mouse) 

(iv) t^Pif%c*n^5n§3T (USB Port Mouse) 

(v) arfen (Wireless Mouse) 1 









#t-Cat5 <3 "STt^T 




ya i cv+lFtoPi atfBa #t #t ssrca Rts *tf^5, a^at ara i 

mat, CV4 l fi4JM afctaa *tfra a*fat m I [atas|%at-a.o^] 


(Saarff) 4asf? caasprasjH >nS*t ^srs^o^rt fata af^a i 

a*r (Bal 1 ) s Ball fi> ataiaass aaia at aata art^s faJwa ata aita* i Desk at at^a anroa ^aa ai^iwia 

^(.=1 a'nft! 'd.W I 

agtfefffrfr « 'allSaal*! catata (Horizontal & Vertical Roller) 8 ataa atW a<f*tB caiaia g;’fi> 
a a^taa attst cfo° castta mgta a*ta i ^laerSM caHtaf? aiStaa X-axis 4a;. 'olfr-wM wMklU 


alScaa Y - axi s '9'5taa>ta s aaT® 5 <pm i 

linens R i (Encoder) s ?R'srvM 'S 'otfi^aita So?) catattaa a tea 4a>fi> <pw 4aw i i'!9ia a;*iv? ait<p, atai 


afasp&H'a' 

is i mtd>t-ta4lR^Jt»i ai'Sc.-™ *tfcaa <! fatasa i 


i afa't'a <pm i 


[awf*ttai-^oo'S, ^.oii] 



mat, 'oriwi caastftasjm aiiBa #t #t Rw ’IIS's a^at ^a i 
mat, md*! oswtRasjta at'Swa a*fat ■'its i 


[atastfatat-^ohyi:;] 

[atastf^cat-^o^’tfa)] 


feygrff) 4asfc Opto-Mechanical Mouse faslaRg fits *tt^s s 

R(*T (Bal 1 ) 8 Desk 4a ^aa at Mouse Pad 4a $aa -ti^lwia wi Bal 1 fi>' s atai 

aRarBW « 'stlfcwM catata (Horizontal & Vertical Roller) 8 Ball 4a atta ’T<f*fs gfi> caFrta 


aamtaa atta t»o° c^tca ^fa^-CiPi « 'sj|ff<wlRt anrgta aaa i ^fa^la caiaial? at^taa ata-wia (X-axis) 
^scaaltas i<R« caaialB aiStaa atata-fa^ta (Y-axis) ^»taa>ta> aaT^ a>ta i 

'sta(5«wia 4ata s 1'5ia (Optical Encoder) 8 Mouse-4 gfi> Optical Encoder attas i 4at caia &I<pF»- 
faria, attaa blaRw* f^g mat Window atta 5 1 Encoder gfi>a 4 asfi> Horizontal 4a; m# Vertical 
Position Encode a*ta i 

ai^&caT*f (Light Source) 8 4^Light Energy aaaate asta i 
ai^&caaa (Light Sensor) * Encoder 4a Window fata ^rrat Light Detect a*ta i 
atfca«ttaaa (Mouse Processor) % 4fi> Sensor ^Signal fata Cursor Movement aa: Command 
execute aarta Signal afaa i 

Tpt afBa (Push Button Switches) 8 caatat Command Selection 4 a aa Switch -4 
Click <>aca? cats Execute m i Mouse 4 aiata'hs 2 fS.mat 3fi> Push Button Switch arca* i 
xt i #t-catt^ 4^; atta 4^tfa?^ftata caat^ta'^rwata 5 detect '^aTa'SaTaaiMitaan [aiaaPfcat-^oov!)] 


[is&afi) ■ft-caTc^ 4a? aita 4 ^atfaas ^ sta caat ata ^sttaatas detect aarta gl? ^aia at aa# ajaaia a^at 
aa i aat % 

(as) 4a-#t q<p^|5tS (N-Key Lockout) aaif» 'Q 
(a) 4a-#t cata'Q'Sta (N-key Rollover) aatfe i 
fatjj aaif® gf& a^at asat aa i 

(as) 4a-'#) aasatt^B (N-Key Lockout) s 4 afa 4as? anRt ai?c4w 4aafaas #t cspt 'aat aa, 

^Tata #i-cat^ ?atastssta £t«na csta^s #t-'st®ria atar aastaa csta^s #)-1?tas Detect a*ca 4a?. atf# 
#)-«wltas (Ignore) asta a^a at atsta laRa (Release) aa i aaaife 

(Ignored) stf^i? #t-cas 'strata a^a asta csta (Press) < psw> aa i 



#-c<iiv£ 'S 


io 8 




i 


(tf) ^ 4 - 4 ^ (N - Key Roll over) s 4 R ^4^; "4j|R° ^I^C4t®i ^4tf44 4>t ($4 44 44 , ^©Irc*i ^*t- 

#t-C3l»T'G'5fa 4 i * ^R>c'© "^I wlvb 4*ic4f6l3 344 c^rf^ (First Pressed)J#WBc4 Detect 4 <k,<i 

44^ 344^fc® 4tf4 '#t-'©c«i!c<p .vale'll Rf^jtOT ^prtft 3434 Detect <p-sic^ ! 4f4T4t4 33C4 esh^s 

^-fi>C4 R3t4S34 (Detect) Ability C4 (Rollover) 4C4 \ 4^ ^1<P^ ^il^c^cq #t-'©c«ifc<? 

C 34 4541 44 , "SR/T "^(.< 1 2 jc^)<?fD 4 ^-^ ^Mf^l ^trm ^rfe^c®r c 34 441 i 4143 , ^ cwu$ sif^fB 
#T4 'SRj ^rm Cross Pointing Strobe Signal ft©f4 44 44^3 Strobe Signal 'S Control 

Unit ^®C4 C4t4 ^t-fB C34 4>4t 45t Detect wc^' 3t£4 ! f4¥ 4 R RR?j| 33fR° ^1 ^c<pc«i 

343 f 44 <K 4 C 34 44 1 44 , (? T C 3*04 <?l(. 4 F£ 43 t 4 l^l 4 ^^T| 3 J < 44 ^ ' 

34 34 Detect 44t4 34^ 4# ^3iR^ »il$C4t«i4 ^t-^(.3Tc4 I gnore 444 i 
4 l$( 7 f 4 ^CSJ^fH *##3 ^43 W C 43 fS I 
W 4 t, Moused? * 4 t< 33 t*ft *TCF*rt I 


3 t 44 


[ 4 t 4 lPt 4 t-^o^o, *«] 

[?WPlWf-Aoii(^)l 



I ^ 3 fl 54 Jl*l 3 ^ 44 *Rt 44 1 ( 4 l 4 tPn 4 t-^Q^<t(^#)] 

(Sgflf] 34fB Wf&4J|o1 4f§4 f444pfe ^3WTt f44 rffos I 

3t^B (LED) S ^nfiS<pj|«i 3lSc44 C4C3I <nfcS (Til 3 * ! R(.4C4 LED 4J44J4 4 5 4t 44 i LED 34 4M Rcc^, 
4 t $£44 Ru >4 »il 4 04^04 ^srtcntR^ i 

31^3 (Light Pipe) s 31^3 w 34fB to, 4t4 44i Rra LED ^m\ 4t%t44 Rcm 
^ll^C^C^I 44 34° 3RC44C4 «lic*ll(4'0 4Cd I 

C^FT (Lens) S CT7F4 4 t^t 4£^, 4t%4 3XF5 34f5 3%f44 feR 44 ^ft4 4JtW4t f&C3 CMOS 

(TTO^ R 4 B 3iilc*lt t 

Rw CW (CMOS Sensor) $ ft3 CMOS Sensor 4S^ 34f& c^iB f%fe^s 4JtOTt fH, 4! 4t4W4 3rfBPTC4 
Detect 4414 4t^ w 4^ 1 ^ (TtoIB f%5# ^c*R TO ^tf^ t 
(4) Image Acquisition System (IAS) 

(*t) Digital Signal Processor (DSP) 44^ 

(4) Serial Peripheral Interface (SPI) $4j|R 1 




(IAS) 8 44# C^f5 4>j|(X<Jl, 5T 2(1® wts itfoo OR (5tWR 2rf®Hc?5 '5# 

^5f?»t) 4*rc® *(tC5 I ■'Tswifcs 4 li> ®jm4f® cg 5 ^ DSP (Digital Signal Processor) 45 ## «ftfoi I 

(DSP) 8 DSP (Digital Signal Processor) ^IjfStH Rj<Hf'H(/i4 <plost •u^'o 55 i ®r«fts, 4fi> IAS 
C«tt® 2ft<$ ^WSTC® analyze 4>t5, OR Calculate 4>t5 45° 45# OR 'Q RPItPI O’w* 44I5»l5 (X - Y) 
displacementfi>f5®5st5,4i>4X - Y displacement Ml 555 ®t SPI 45 Iw* ’flisTC i 
4*1^1®# (SPI) 8 SPI (Serial Peripheral Interface) R<*# 5t§5 « 51^5 2tt54t55 4t5J 

c^rt^rrcmt^ra wi 4m® 55 i 

■s#5f sjpto (Mouse Processor) 8 51&4 spTTO DSP 040* 2(t«5 X-Y Displacement Value C® USB 5t 
PS/2 C’tttfo 5(410 ®M^5tt44 H# 5#5, 5t 5t®5 isi$®i5 55#35itt55 5t4io 5t§5 ^swc/Ds 45# 
$.i«i4#<wh £®H 4>t5 »)|\S'h < io*#ls(.<p U® <p 4|4 i 

svi «5JT5t55 4l-c5TMt M 5 #! ^tsW 5*5 i . 

[gw^] (Features of Mireless Keyboard) 8 * 

(<?) wf&2.4 GHz ISM 5Tt® 45 RF $M#I5 3 flf4®l5 i 

( 5 ) Sfb-, 5000 , SAMI'S! XP R’l'Kal^ ftc>G 4 (Compatible) | 

(4) 2.5 KbPS ®t$tC5t i 

(5) 2 C«lt5> 3 1#t5 i 
(®) 8 bit-45 ■srfesFt 4>ra?t'Tt5 i 

(5) 55^ *(HN4t5l5J i 
(^) rrir wtb^g ^prra 5t5 C4f*t i 
SS»I 34JI5CT5 #(-C5tM5 ^f44l-R*(1l4t C55 I 

(tSw^) 355505 #t-C 4 tMa ^fl4t (Advantages of Woreless Keyboard) 8 
(®) 4 #'i >313104 -50 5'85t? 5RT C445 < pjI < h 510*5 i 

(5) 55t®i^W35 C515T (Portable) | 

( 5 ) 4j45t545ft fiPt'»l4 OO 5 3 Pit 14 *}4l^ < K. j i *3 ‘Pl’St 4 1 4(.'© ’IIm l 

(sj) <055(t55 #4> c«lt^ C5tt®5ip[5t5 35Tt5t55 ^-ol® R05 5 c#t flexible i 

35X1505 ^U4lo£l ®i*|R4t (Disadvantages of Wireless Keyboard) 8 

(®) >i(w<p 545 41415‘t #)-C4ft5$5 ^3pf4t5 4ffc45 (si ower) 50 5t® 5tt5 i 

(»|) Tflstfstf #t-c^ps 4J45JC55 4 5 5f4 5 5l5 4>4C® 55 51 H>¥ 35X104 #1-(.<i|3t:4> 4 i *il4>5t5 <r-C4 Pit's 55 I 

(4) 35X1504 ^t-t4lt®5 Wt3! mt 2)wl®H ^ I 

(■si) 'nR C#t I 

(8) '5n?r® ®RTP(J 'swtt^Pi iwltpra ’iW interfere ®flra i 
^oi 'e^nrmism 'srt^cs'Ri c®r«t i 

(Features of Wireless Mouse) 8 
(<P) ( 2.4 GHz ISM Band) RF link. 

(*t) S^^nsiyp S^'C'Sf^-^ooH, \S^wpst-^oov, ^®t®psf-^ooc» 'sr'Hwfuv Pic/3^ i 

(^1) 1 MbPS C# i 

(^) <|>(i|Sfirc®*H 2 C«tt® 3 fSr5t?I l 

(8) 8 bit-4'5 'srl$M*l 4»(.5i c 1l4 I 

(^) 4H51?l t55 ^ 3iS^ ^8515 8RJ 4Jl5(35 S(HI|«M 55 ^ I 
(^) ®Tt5T|t5 C5t& 3 5R H5t5 55t®t r 
(8f) 515(^1 









Id 


* 1 


A I 


'O I 

8 l 


'fcl 

S. I 

V I 

fc I 


'QTUt^PT '^|3c^ 4*4 l 

[^f] >64114*44 4lSwi (Advantages of Wireless Mouse) 8 

(4) «mr ^ c4t4 ^ < 50^1 c^iw <3 <m^ <?<ii ttttt i 

(4) ^^ihj >5ff44 rel i abl e | 

(4) 4T4ft4 0^ <3 TO ftTO 44CS? '^RM<K*li?tT I 

(4) ^ifsc^s £f!4 l MbPS TBfttt c<i<5 1444T14 it*iRu> *m i 

>QfljWi<.*i4 »i|5(.^- (Disadvantages of Wireless Mouse) s 

(4) opsRi 44 i 4TO >s4Tt4C44 4t®4 >e 44f4TO to^s 44 t 

(4) TO c#t 

(4) ^rjjj^j \qtTO^R fwfe44 4C5f i nterf ere 4TO Rrot4 
(4) TOTO 4^44 ^TTO f44TO I 

3P<1[yi<P g|gi<lTgl % 

Rf^ 2TTO ^-^5 ^tlOnlMl 4*4 I [4t4tf*t*4t--^oo'$, o£, 0c5 ? *o, 

TO4t, c^ 5 H'*j*f& Key - swi tch-<34 *$4 * 44^141^ 4*fat 44 l [4l'4lPtwl-^o*b] 

^44!, <*14# CRT moniton 44 *$4 « 4l4RPi 4®fat454 l [^tf*lwt-^o^^(^ft)] 

RR>^ 4414 4^4 >s '>artl«H*i 4*f4t 4*4 I [4l4t1^-*o^(<#)] 

fiS5?r \!).i i 

44*TOtTO4^-C4ttf 44*4F5t*44 ^^*4*14 4^4*4 I 
TO4t, Keybord encoder-44 *$44^4^44^4*4 I 
TO4t, ^-*41^ 44 TOtTO T5 ra44**44 , *f4t 4*4 I 

TO4t, ^-041^ $4(.4M«* *$4 >6 4*Rt 44 I 

*m, 44 ^n?4 4**4 4*fat 44 i 

^4441, 44f5 ^t-C^t^ V^4to&lw<i 4$®MI*il 1&444 4*f4t "4? I 

[4t4tft*4Ko:>o, 2>o(*tf4), ^(^R), T>>s(4f4), >£(<#)] 

[^5?T vS.vS 4\ 4^<u i 

R>4|S*1 fe<j|tSpK. 4^f&WTt 4 l *f4t 4*4 I 

fSw ^rsE^MT^) vo.vb 4° 'ai^cw^i jq2<ij l 

f£^-h^ c^<p|R<pjM ^ISc^ *$4 >6 <p|43lR> 4^ I [^t4tPt^|-^ooC, io]- 


[TO#tWt-c^oov5] 

[^WPtWt-^oi8(*llS)l 

[TO#tot-^oo>o] 


[^l^lPl^t-^oo'O, 08 , oV, oSft] 
[4l4tf^-^OObr, 

[TOnRn^t-^o>8(^)] 

[4i4{pR4l-^oo^] 



f 'G 4l4^)R> 4^ 1 

Opto - Mechani cal mouses c^t I 

[^g?T vO, H ^ 'ol^CD^n I 

^ 'Q 414^1 R> 4?T I 

GiitiS^^-CTO^ G 4Pf^)R> 4IMJT 4^ I 

TO4t, Wireless key-board-^tfe^ T TO^^'4^4?r l 

[te ^fgjCxFi?^] '©.Sfr ^ i 

\ 5 .i 0 ^ ^spjc^f i 

rlpsta 


2T4l^ ^R<t ^4^ ^R<n C44 I 

[s^gr TTSjC^?^] vS.i) 4° I 


[4t4t%^^oi8(4R)] 


[4#IWt^o ob*] 










(Displays & Adapters) 




8.i l^rcst l^sl^pfst (Classification of Display Devices) § 

cqTOt Will ^<1^ PlfTO Input Device 4?I stTCtW Input-^ Arithmetic 'Q Logical 
Data-*i^TO CPU m m Processing ^ *ca Result Output Device- 4 ^ \ 

Microprocessor TO Output Device-4 aft Result ^ WW Binary Electrical Signal 4* TO 

sttw i ’‘alt; Output fi> '5TP5P 'St 9 TO *Tt 1 ^ft 4 Binary Electrical Signal <& CWW 

^f^os (CW§ Graph! cal. Alphanumerical, Audio -Visual 

■sypn (Definition) 8 cw ?ttTOU to 

fSi ^im^TO PtSwfo * ssfi^m TOTO s(Pf4l (Display) Wl 

xits, 'alorTO (Display Device) TO I ^ 

at^irow (Classification) s >tftwH*H®5Ri froStst stro WSwQ* « suh^l Pm»ils<p ferotj 

I 4TO toi ^tgTOt’U ^8 

(^) (Single Character Display) 

(«t) srtPS 9 ^ 4J1M$t<t cS^ fe^tl?! (Text Display) 

(?t) (Video Display) i 

ii fro^i fS’TCtf '=hM 4 R1«S| *wi« TO 9 TO, ^tt 8 

(^) ftHIlst^ (Incandescent Filament) fcTOi 

(*t) «tJPi f^ttfsf (Gas Discharge) f®TOt 

(?t) (Light Emitting Diode-LED) 

(’«t) (Liquid Crystal Di spl ay-LCD) Rs J l(.?t i 

lcd ■£ ^ten '*$%, c*m- 

(<t>) vbfc-tlfs re ^tt 9 ! (Dynamic Scattering/Reflective Type LCD) fwtl 
(■?!) fips tc^ /4iH'S;<K , t W (Field Effect/Absorbtion Type LCD) 

titrate! *nH f&wi ^ wra 8 
(^>) ctTOFD (Segment) f^TCSt 
(st) ^st> xrtfia^ (Dot Matrix) f^tt?! i 
C J tTO^>'S|*prtft1^ 5 IT?t RR>jj 8 
7- Segment 
9- Segment %TOt 
14- Segment fSTOI 
16- Segment fsrol 

I^TC?! ’’afT® t^T * 

(<P)4x 7 tsfc sJTtEN fw? 

(st) 7 x 9 W© 

(n)9xi4 itjiGJ-ai f^rcst i 





^oV 


fol$ >6 4>C*I *ttC? 8 

(<F) vilPD-^f (Multiple character) %*w# 

(<t) (CRT) t^TCU 

(*t) *fin?M (Plasma Panel) to} 

(^0 «TFsf ’IJim i£mPiR> (Large Panel LCD) foiCti 
0&) (Electroluminescent) foil* i i 

vo | t^fca ^ sftsfa 8 

(^) (Monochrome) foie# 

0*0 (Color) ferot 

IwcS o 

0^) (Raster Scan) foil# 

0*0 (Graphic Scan) 'foil# i 

8.*.2> WtaSh foil# (Single Character Display) s 


CO 

& 

ill 


few* rrrr Piwn «p)iw?i 5 i feRttrg Rfe « R>tRR^) r°iwi ^ 5 tic=itt>*Hi s 
(?) ^i<whR>o'i'v PHIwS feRttt (Incandecent Filament Display) 

RC=i<?Gj<f ®rltT> RfeRR stfefe® I stfefe RRra$R R^ Tfe «rnt 16fi> CRRfeS (Segment) Rtras 

‘Wt sifeD cRRraira> R 5 ^ fesrtrafe sticks i sfefe fentrafe fepfe ri^ ri fejsfe yp^r RRt Rfes i rrr 
fenMcnR fe®R fro fejR sRlfes T5?r ^R ftMlW-G'StfR ^55 ^sKR (fepfe Rt'gR C5FCR m 2500°C 4R?. ferafe 
RRR Rt^R C^stR 1350°C) fes«RR f^=llCW-G«W1 i 

fe 5 ^ <pH 5 i 3 i<i ferctra cw t’f ^ csit^st , it' 3 RR rrrr i RtRR«r® rrrrir^s < ?strafesR rr 5 c«fe 



PwioicnR fep RtRR sirj >*ir fesR fen TR^lbb feips, sRtraR rarai r>r fejrs sRlfes rjr( rr i sjfefe 

fe°nw^ sftn 1,00,000 Rfe ^rc.'s Rtra i fesi 'rr^R feRrafe <t‘iw , 5, rriiici 'RRitRfe. 4 |wm>r c^cn 

^ ^ 1 ^ pcilw ^ R RR, ^oR RR ^%-RRt<fe (Switch- in-Current) C4 fe^afe <pnR 

0*0 RiR (Gas Discharge Display) % RiR fenRgf giRR (Plasma) ffercti 4 Rfe sir 

RtRt Rfes, RR Rtm feR RltR fRWR (Neon Gas Mixture) Rtt4 i ^•K'o'IC’R ^ Rfef ’sRtRt g 
4)K«rrp5R RRfetR ^bs fejrffep fesR (8tR 180 oofe) straw RSRrat few rtr fe^sR ^rmfes Rn i m*\ fegstran 
nrai stRR^s feR RTtraR Rtrat RTtfe (Argon) (RtR 4TR WSRilfe Rifero*R (Oxidation) RsrRRt RR i fe*fe 
(Krypton) CRt^ stRfef (Initial) RttnRlttspR (Ionization) ^[feiRRtRR <R*RRR 4 |ft (Mercury) <RR 
4ra ' s ntRRltrar*R ■ntfefferR (Ionization Potential) rsriwi rr i r*R RftrarRfe^PW RS.Rfes rr, ^sR 
RIttStRSR Rfe’TIt^ 4R«Tt RC8R RTtRIt Strifes RR | RTtrarRfejSpR R^R RRR RRI CR C'olC'G'St RR41R , ^ot SfRf%4 
'RtRRfesp'traR rara 4R i sffefe OTRrat^R wrt ^rrs RRratT® rr^s rr i "spraf, cRRrafe®rart ■wa’otra 
Sj'sqPl'® RR I 



fTOt9 'S.'SIJl'bHSl? 


iofc 



<vo*l l R 3RR (Planar) •stTP’T fc>lb|ist fwsR Rt*R TO i froa 4'g# CTt®R CTOTOi> 3HR TOR 
TOftRt ^CTO l 


I 



cw’s i pf^ (Metallic) TOtCT^Wlt SfR CSRiBa.’lW TOf i ^TOTO (Spacer) TOTO <RR CT&tpRs 
TOfcsRJ'St'Tt Pi^lPR 5 C4^l*R (Base) ^5*R aTOR *1104 i ?fR i£R° w^(.*w ^WWlRf 1a?R ‘ 5 l7t 3= f TOT 
stitas i 4«toa $RR Tor R>*ibi«f forest *t5r aRt i 

(*t) ® I »I P5 (LED-Light Emitting Diode) i <*Rtlfii wt*i^i'»l»«i aTOt^® (Binary 

Semiconductor Compound) TOR a#RR WPfe (GaP- Gallium Phosphide) TOT p-n ®W afo a^R ®t04 


(Forward Biased) aRta cafi> 'TOTt lafTOl aRta I afa GaP ^Iciil'afu f$m TO, ’TOja 41 t> 
Tsjtrot, ^ at tot (TOi«, c®tot tot) ala 'sim fafaR<t w i aftet aro caar cao^, fa^ afaa^a%r aroi^ tor 
ahlaTO *5TOfol5® (GaAsP- Gallium Arsenide Phosphide) ala 'TOR Rfrsa aTO i 

frog * UlPlTO *H 4&5 TOat ailPlTO 'aHotfal^ ^caa $*R ailPlTO «ilc, j ii&« TOWfesa tPl'Bjlf^lilH 


caTOfi) (Epitaxial Layer) 1%®toa ^TfJ TOTO, ®t caTOatTOTOi 



a 

fN s 8 .« >g*isfg aft? 'sranro? ( 1 *rs) aia % (^) ftps? 'srsj'sfft aia (a) laoss sfiR 
LED 04 aRR TOT RtTOa® 10 fvfa'bjJlPTO la aRTOfE «s|taa> 4toa TO?. cstt^sf 5*1 (Voltage drop) 

1.9 051 # l WI, afea> RlfaftS? R10*I TO4 ^H(*M (Interface) TOlO-ll TO l frotttffo *Rb TO TOR 

TOT fi>a#a alt's 0^# TOt TO l LED TO i>o aTOR C#T TOR afloat fafroa aRO$ TOa I 




c4f4t44m 




(Segment) t^R*t s 414144^ 44TC4tt4 * 4^44 cwi (7T4 w 5 (Segment) %4? ;4 4i4^\s 

44 I Rfajj ^1444 <7T4 Csf 5 fi54ttf4 (7-Segment, 9-Segment, 14-Segment, 16-Segment) 4L4J 4^5r 'Q 

^?4f2t4 7- C44744? f®4tH 44if^ I 

7- cwit (Segment) 8 7- C44w5 %TO4 4t4ic4 ci&PtoM 4Ht4 o - 9 44?, C44£4t c^rt 444 
CR^k<?t^ A - F 4W f54C$ Wf 44 I 4 ^Rx.'s £(f%f5 C44OT?54 ^41 LED 4j<i3js 4>4t 44 1 LED - 44 441 

Rc^ £KR f44Wt4 414414 C<Fft4t C4>Tc4l LED ^£4 WI4I4 c<plc*i1 c4>R4if5 44i 4R4 5 l W|4 4 ^pTf-C4»t4 4t4TC4 

f4f%jj ^4t^#4 4*f 4t 4\4Jt ftsfii 4><il 414, 4t Ru^si Rwq C44lc*il ^ i 44t£4 7f^ LED 4\*p^ ^TR^, ‘tilth 4 M> a , 

b, c, d; e. f t^itR m\ c44R4t ?m%, \ 



\ 

4 C4 4®f 4t ^Ts^rrt %4^s Fit, (Tit 4*f 4t ^T^rrt M 44 ^ cwt led 44444 , 44R<f5 

2RK34 414^1 44TFF ^t4 FIH 4# LED-^Z4R^ OFF 4^4Fs ^C4 i 

vuiOJ^j (Dot Matrix) f54tH 8 w5 4irf5w %4tti4 4T4R4 44R4tl4 'G 4^lxt sM4 wt 414 i 
RR2 <p<?CM) 44 4t4 4t f&K# RuySc^ 7f&4 C4f*| CT4OT5 filc^lw 44 | 4 'SRI ^t4<PWTl LED C4> 'S 
C44 14 4jlt5t3t<l 'SFs 4iRn4 ^s5 4JtfSa^ %4CH fr$f4 4Rt 44 ! w9 4jiGa(/2i ^4414*^5 4 - 7 15 4lf4 (Row) 44$, 7 - 9 15 
4W < p®il 4 i (Col umn) 4TC4 1 4 Ri4C4 4<i# 4 x 7 ^5 ^IlBat^l 2815 LED £|G4iw ^4 1 14S3 44# 4 x 7 is5 41#^ 
C^4R4t ^f, 414 414R4 1 H ' <14 1(4 3 1 <# IlSRtU 4F4I I 



§ 8.8 7- C44W^ ^5UTC4^?m> 


Yi Y 2 Y 3 Y 4 


x, / 

A 

y 

y 

■ □ □ ■ X2 / 

IB 

B 

B 

■ □□■ X3 A 

IB 

B 

1 

■ □□■ / 

IB 

B 

E 

mm mm ' 4 j 


B 

1 

m □ □ ■ 

■ n n ■ x,_2L 

IB 

B 

B 

■■ l 1 1 1 ■■ 6 • 

■ □□■ x 7 _2L 

W 


B 



ffi5 S 8.£ (^) ^ 41®^ fw?t 4mm 4R4 ’H‘ 44*fa; (4) LED-4^4 


^ n^X4> X <X}4°s Y 44 414K4J 4T®W C4^l4 ^R4lW % 4^41 4^4 I 4 X - Y 414 I 

4fe5l4 'Q ^ll5<?jt=1 C4414 ^5f4^l4 %414 2|%f5 WR4l^54 44# RR5 I (444 8 A4 4f4®#t4 41^4 'S ^ 

"^||5<pih 41^1^ 441444 wR4ts ^I'cilCHl^ ^41 X 2 C4414 Positive 44° Y 3 C4414 0 (Zero) (73t# 4<C4t4 44 ! 

^5 RfSjfj '2j4lC^I , si 4R4 I ^(.4 5x7 4Jt©C^4 4Kll<lJ 44 ASCI1 15^ 4t ^*¥?l R>4(.?f 4^41 4§4 1- 


fo-ncti 'Q 'S|)|vbl' s 5T5 




(Graphic Display) 8 

'srmt crt •'Ttrj 'ii^iSt'siw g«f, ?R«tjT, w ^fg, fe r'ojiR £p#fe i <K, ^°*rrt, 

ffel sf'pfc'm 4 (Graphic Display) 

aflf^F forest 8 

(gs) wt^sr-WR ■sttf^F f^TC-gt (Random-Scan Graphic Display) 

(*t) «Hf^<P 1%^rr:-st (Raster-Scan Graphic Display) I 

(*) Tum^-^4(i(^4 t^rcst 8 fe^ti «p« 

05|<lf^R1I (Caligraphic Display or Vector Display)'© ^rt 
i ifl'srtw tw^TSOTlt^ (Images) ^rcwst^Tt 'TC^, Mlt'f 
gsfo (Standard Curve) -"Son lw> Pl'lww (Segment) 

i 

(*) gfl> 5tg - '5lB attf^ 5 Iwtf % <fl-«rR?T CT $«<stlS fis’TCItre sfi’fa 
<pcg -sotES^ 'sCTtg ^pra cwta l Qt^ gsgt i «tf^ f^twra isfaw-Gc# (Picture element) ^ ^ 

fe^rcg qgt «ntgs i t^rsn^ ’T'ftg gfsrfw 'Sp#^ g^», «nw, 's , *h l^rctt gpFtg ^ 

f^twtg i 3pgig f%tg *ri'3ut (Retrieve) gfg, *k°i ^wstfiJ fe^nirc® 2 pff*fe i 


wre 

fR 


"G 


f&ar s s.'b «tlf^ 




X — — - - t 

h— H 

1 H 

1 

1 • 


i ^ 







< — ‘^ Sr ~~~~— ) 






(^) tcm fmt'sus p) 

fM s 8.s 

(Scanning Process) s ffrcsi ^ ^ wlrrlstfa c^lc/sl s 



(?p) ^ ^iwrsi 



fM s 8> nwitaFPi f*ic>fai srtfcfo-^rtsf sttfirej l^rctt 
C^H (PIXEL) I OT 

gi p fr ra ®rt^i «nw sritw gsrcggswrt ^5 (Dot) srttg 5 i ®5«w ^ f*rc^t i 












at sink's Pi'oii'jlU -ratt^ atfefaa frsfa a*ata ispu tiRagta flara* *i4ta aRiaa* - ^ tstafacas aas. ca^a c«iw 
fata* (Back and Forth) C^lGlfcfS (Sweep) WOT! ^5 i W §M<WaH %tft Tata tsia atcCcafft^, sssfa 
^RR 5 ata ^rtfgf^s Gjfa?, (Horizontal Tracing) I fcp a ^5 tw^WjH %f 'at'Jffaas PwtifrHfcRft aiRtaa 
(Horizontal Sync. Pulse) $*lft(I«0» fatgcaa (Retrace) RTaRR •t'ftw ata *ttt4 naa^ff al^ta C^tTT aas. 
sjaafa ai>a aaa cBfat «?f a^ca i a«rta affair# vp w^s aR?? waR aa®. aa# caR (Frame) ’P'ff at Ta i 
aafi> OR ^4 ^enft m tcaafijH %? PwwHdftRtt amtaa (Vertical Sync. Pulse) t afgfere caft 
aata ^sta att 1 # Rtt^H ^cs, fadja ast? *r4m aw aR?fa %a c^ff^ta i aa>ft gr sp'j'f ^aata aa aata ca ^rtca 
^faa ®t cat (wft®, anan), caatta atat 'srtaaa aiaa a*ta i a^sRR etf% caca^c® 30 ^rs 60fi> csr %$a^ sta atataa 
cttta caaa ap afefaa faoitaft aafo® f^d«k<i fc5 ^ka i 


8.^.^jWt^ (CRT)-v9?fWltt4*t i T (Operation of CRT) 2 

aaWlw ca fta»a (Cathode Ray Tube) s CRT a<t a, c fara Cathode Ray Tube, alt ^aa a^ft ; 
Rs'oR > t, ata at area kaa^fSarna faaartaca 5 feacst < p$i ala i aft aa>ft c^f*fH ttta Vacume Tube i 
*lkr (Construction) % CRT f^aft aata r at»t fata nfka, aat s 
(a?) tcaafSaata (Electron Gun) caas*ta 
(a) fcpasft?. (Deflecting) caaRa'a 
!] (a) %a (Screen) caaRa i 

A Cathode Ray Tube (CRT) 



Glowing pixel 


Phosphor 

coated 

screen 


g 8 .cs> <FTRs|T 5 (Cathode Ray Tube) 


(^) ’TK cw*K (El ectron Gun Section) § tWilH TO <TOTO f^cro § 

^ i (Heater) 

* i TO:TO (Cathode) 

v.\ TOjMlsfe (Control Grid) 

8 i iTO (Screen Grid and Accelerating Grid) 

<2 i (RlTOtf^Rf^ <3 c^ic<p^ WTOIW (Focusing Grid and Second Anode) 

* l Wtt (Heater) § TO^TOf TOr to<t wv toTO TO ^ i 1 

^ 1 ^sjWFh (Cathode) % ^ ^ ^1%t5i w^i\\c^ £(w*i cwf 

^ 1 ^rtc^its t£}^ ^rt f5'Sc<i<i f&^? stfum fro 5 <>\\w\ ^ f^ t<Tc<^ cuc^ 

1 w\ &5f?i Wf I tqcv© ^TfC'^fW C^IC^'S? <^r?Tt ^ I 

v© 1 (Control Grid) s <g 1^gf ^ \ a# c^Tf^ 

1 i£\7& 1 ^ ti)<J W | fes 

^JtCRTFS -ve smn ^TI, T[tc^ Rb^Rvs 'l>l<lftC4 ^ ^ ^ Q <i)?f 

wTO to%t ^TTO '^Ttw ^ 4 <jo ^ ^ c^\ 

fiRTO 5 TO I TO TO ^1 





8 i (Accelerating Grid) § 4<J lRRj^t«<i i 3 <sR wf^ wR RRR 

'*tr 5Rc4 RR2 ^N<i (rc*[ ^^sf& *r<?K oiPi^> <ra i ^iwi^ic^R^ Ups ^srtw^fR 
c^lR® (Coati ng) <^R _5 itc4 R 5 *! TOt ^4Rt sHiR> i ^R?? s^|\^]<j> *icD*ipRRf %*i<iuH fR ^r ^n%c<i^t 'Rn i 
<£ I c*FWRf^H<5 (Focusing Grid) s 4R>£R# Rf*R RRi^u<r %s i cqr^ ^jicsifs 
^rCTc*^ +ve ^ o3 *i f^trrt=T cwt ^nn i <£R *1(5 «iPrm wReHRc^Rs wtc*rp5 ^ cum ^ t 

(Deflecting Section) 8 R>C£R*Pt cwfo '?wm nRo % 

^ i 'slfbRjH Rc^Rs, ^m*\ (Vertical Deflecting Coil) 

^i Rci^R^CW (Horizontal Deflecting Coil) 

'O i c>i^tRs^«i (Centering Coil) 

8 t 'Rpppfa^tCR? (Pincushion Magnet) i 

* l Rw^R< (Horizontal Deffecting Coil) $ fmt^K 

♦ 

<5Rw> sR'stRfR? R^jR (Deflection) i 

^ I Rc*m>Rk ^mn (Vertical Deflecting Coil) 8 fkinfik 

^lR<Hf% Rj>iR> (Deflection) ^ i 

^ i (TfRtRl W'CRS (Centering Magnet) 8 4 *PshR>c*> fta ^ Roir*R-^ % ( ^ <^m { 

^ cwrsr ^tft ^^toR R° RR3H ^Rt ^ I 

8 i RRf*F? >uMwU ( P i ncush i on Magnet ) s Rffer feRp ?nRmR 4 <r Res w Retort Rc^ 

^ ^hR<p Rc<p c<ic<p ^rft?r i (Rc^ ^iRic^ Rr^p'R ^cst i 

RW-w^rt Rtwm i£w f^r^R ^ <rr ^hi Rc*m>R^ %rr >trw4 ^t?i ^ ^tft ^ wt 
^ t ^OwC<? RRpR ^TPIcR t 

(n) H r cwft (Screen Section) 8 4 mwtm ^ ftcsm ^»twrt ^ % 

^ I %F\ c*R (Glass- Phase Plate) 

^ i W*JR C^tRv, (Phosphor Coating) 

0 l c^50^ (Aluminized Coating) 

8 i ^uf<q*ih ^ljlc<pRt^ c^K (External Aquadog Coating) 

(t i ^jlc<pRt^ (Internal Aquadog Coating) 

'b i WPRt® cm^sr (Anode Voltage) I 

1 I tttR cw ctf^ (Glass -Phase Plate) sRfwRfi^r ^^15 ^ itr ^ Wfefr i 

Wf I ^ Sftn 1/2" ^ teR <Rt ^?T l ^IffTTR ^HC^iC^R ^R>i<1 ntR I 

<53<5^|R<p CTO >R c^jt^rR (Rectangular) ^sR ^?n cw 

c^iR°v c^nt <*fR^ i ittR. cw cti^ Rfer «rt^ wRsrRs 'sofRR^Pr i 

^ I wr c^tfSx (Phosphor Coating) 8 Rfwt? RS«<i ii> RR ?rm c<Ri cw®?f mrf c^iwi^ 

^IRW OT?It ^ I ^1 ^RJ P4 "<T^!<1 ^ I ^JtR^ ftoR TO! 

^rRpssit^ ^Iceil R^R ^ i 

'o l c^tl^ (Aluminized Coating) 8 RfwR Riw? 

Wt«jRT%ro^ C^tR^ CWt i ^ttRs <J URf%tC 5 R (Stri eking Potential) C«IW WR 

^*ij ^R ^Rt ^ i 

8 i wt^PRW c^tR^ (External Aquadog Coating) 8 Ufa cw c?R ^ <n%R^ ^ $TR^ 
^iRiRttm sre^r^ c^fTft ^4tc¥, c^tRt, i <4i c^iR^ o?Rr ugR 

^Rt ^UC<P I ’ 




2*8 




<M ^itwriltvsn c<FtfiK (Internal Aquadog Coating) s Ptwl* &Sc<ra o&ggr 
fluffed?* 4^fi> flOTl fltw I 4 C^lflfcE* EHT 4<l W ^ I 

>b I vsiiicMTB cst^ (Anode Voltage) 8 Wt^T® c^lc^t 4^f& ^lulfinN (Material) 4* 

flWt© tfflfiK I 4C3 5 ^jPEFBrt gff I 4fi> IBSw* RtottRI «rtC*C 0T8t fltw I 4 CTlfa C^5t ctf^ ^C5 fS5c<^ 

*i*rt *rw f^p i 

CRT 4?'3T*Pfaffc (Operation of CRT) 8 CRT 4^ Electron Gun Section-4 4^fi> Heater fltc^, ^t 
CJ# ^c® Pr*N ^ i 4 Pr’f® Electron Control Grid 4<J ^rtwr ^ 

Screen Grid First Anode 4<J Beam \sjmc* Phosphor Screen 4* *flf^® ^ i First 


Anode 4 ^s#o o»lC*t3>&t 1 4 Electron Beam Focussing Grid 4<I 

Sharp ^ Final Anode 4<J ^l'^X c t ^F®T$ Phosphor Screen 4 ^ | Final Anode 4 

15KV 4^ CTOI'O C^Pf ^C'SrfBvs c'slwSi I Wf, ^® ^nc«1 !*>*!% f^f® ^ l 

* l*<lf®C® CW\ 4^ Deflection *i^f®0® Electron Beam C$ ^ i Wf, 4fi> ®ilcfllf4^ 

^ i f5W% ^Rlt?r CTOflt PfHjPim* CRT 43 ^P*t RC^fe ^®t ^lc«i <£u> ^ScJ) I 

8.^.* «!4lflCWf (Types of Cathode Ray Tube) 8 

(3?) fitaH ijfe'l PfsrN^ (Refresh Type CRT Di spl ay) 

(*l) c^tM'Si 1?&\ Pi4t3fi> fs^rcsi (Storage Type CRT Display) i 

%2P*t ®fe«f ^oissfs# ispj»u 3tn, ft¥ c^3iw«t ^fe*i Pi^Rri^ l^rcu^ W3i 

^csps# ^t ^ *rw ^rtepfa 31#®K3 «ppP i 

(3?) 'PN*n? t® fl# (Refresh Type CRT-Display) 8 


(Construction) 8 

Refresh Type CRT Di spl ay PwPfPh® Rt*J *tf^® 8 

(i ) 4<ff& 3ppi UPT 313 3TO fll^F, 

( i i ) ^3>fl> $M<Ki}l^, 3t 3t® C33 'aiM'C® 

(iii) c^l^iPfs P tc^, ^ W 5lc^* (Beam) W froi &®1ii>«l ^<0® <pw. 


(iv) 4^f5 "^jfpR5 4^^1R Rfcifo (Deflection) Piw»i ^t 5k*l* Ryf® ^l«, 

( v ) irt ^5 flic* 5 1 <pji<p^M «jc«i ^t&, 

(vi) 4<rf^ (<T^ ^1^5 ^ 4^# Ppftl^ (Heating Filament) l 

Pu? Pi4l<lfB ^S*t Oi^TR^t ^®T 8 




'Q ^50^51*^ 




(Operation) s 4<r ^c© «tp- : «i%Ti e t cm ^ otkr i 

/<p'c5Si«r <5 TRrf5^ c^t^s? snsrffi wc*f ^ <[% *tr \ $t*i<fiEH 

wnrr^ ^<m, ^©t <?c^m Sps om^sf c^iw wptf w i c^rt^w cwtl^© c^twt zka*\ w *rt s 

^ ^1^c<p ^®Tt ^ DtvW (Blanked) i ^fR© WRRft'S (Accelerating Anode) iJ lRif5© c^T i^s? 

sfcsw *tf% ^m<rt <[% i cwffi° v c*m ^ cww\*\ ^rprr 

Wf %ffi> *r*ik Rw *ftt3 i ^r, ^Jl^WlMi?^ (Accelerator) *£Ri 

Pic>u^c<p <pm ^ *TR (Gun) I 

R®f© cnt^?f (Top) *fR#© cstc^sr <RCeT %tft> ^TR<i f^w 4<TV%^ 

cut^ fe (Down) *rR#© c^tr^sf smn $W4IM ftafi* Rcr Rw 3 HmR*© ^ i tren#? %# y- 

<3<^i<i^ °rt^Tf Z©R <ra i R&jR> o©lc*u«j sfcrrt^t ^c 6 ! ^m<i\3h x- Jp 

^^TR? 'fcR WR l ’ 5 

^ ^tf^P 5 ^ ^cn<^ %rf5 ^Rt ©(P|© *RR ^RP© <K3, ^©*R *p>i*MfD ssRfc ^TRfflt <| 

RR^ ^rwi ?ros? Rfo^ xst R53 #t srr'R wn rri i cw- pi, P4 ££ 

^prr ^rRl ^ic^l RRr^ ^?r, ^©i^; Pi, P4 <smr*B (B/W) o>Rri%*R fDSw rr^r ^ri i . ffe 

W®H P7, P31 ^FW^3T?Tf ^ffSi ^5^ P7, P31 W»» Sttf^P fW?TC«M9 


^ <4lRP ! 

W® M*fe "^T ^r<^PH (Persistence) wft^ fRrf& oj<j^.|^ <4R^T 

wwm ^rw Rt wra (Spot) 'sm <f© ^TSBi'^nR ^»ij j %ri^ irts^ 

^<1 ^ ^prptr^ c*T T^HR Wj*tJ ^TT, ^°ii ^?J ''ti^PiRcu^ 5^ (Persi stence Time) i 

P7 4<rs, P31 w^r^R ^TRRprc^r 10 ^© 60 ^ft'®fc>ic<p^ i c^rtR^ ^f^R’v ^t%fR<4 cfk 
R i^RfS 2if% 4 R^fi3<1 30l^ 60fi> ^Rv ^ | sfa Pi^lR-lB 

wmr 2rf%f%^ ^ C# (Refresh Rate) i 


Rw*t R^Rlu t^TC^ ^f^t ^ ^^R*qh^ 8 

(Advantages) s 

(i) 'srf^c^ cf|??i oi^ft rr, 

( i i ) *TP#J v»tCc1|v»IC4 RR ! *■ 

^gR^t (Disadvantages) 8 

(i) ^(Rpf, ;• 

(ii) ‘ (RWlR 

(iii) R^jR) Er^ ^ i 

(^) c>o|w^ (Storage Type CRT-Display) s 

^ Rc^ictir© $t^c<p Rsp'f i ^c^i«?c<p c^'Ir^t ^rRrwr wt ^?r i 

^(Construction) § cfc\um ^f^\ Rrsrmf^ RwRrRp© 9m ^#© g 

(i) (Emitting) ^jl<PM^Ic.^rD^ (Accelerating) Wf^TPs, Rr^T ^ 

R^ih© Pic>u^; 

(ii) ^1^# $c«i<iuH fR W$5\ (Flooding) RlC^; 

(iii) ^Rfi> (Surface); 

(iv) (Collecting) 'R® i 









fiN S (RjlW'St Tfft 9 ! f*F$t?# t^TCTt 

^>RR^R (Operation) s c^tr^r ot*# 5 i ^N 7 ? 

%i ^ri^wf <ra, ^i 7 ? '>ii<R‘?pf ^ ^ ’^Wf ^ 

*iRrft>^ yfref ^tR^ ^ i U 5 ^ *tH W sfp *tR*FM ^sj^i ^ | ^ iPt® ffa 

c^r#i ^[<n RyR> c4tcHliTR$ ^ ^t ^ w»$ Rr^RfS *i*fift^ ^^lw ^Rt i 

1^P5ifirf& *RR or ^*t «itg ^Rrt "sit^o $nw, c*t ^c*t %c& *tf§rfx^ t^it 6 ^ «rsm ’jrtcft $c«i«^ %# 
c^ic^st ^srW© <mc<s, wr ^srf^rt Rfwt i 4 *RR ^R c^tt i c^t^st 

^RrfS'o c v »ic*5'8?(/p R^&IRtv <4?f 'srftjw ^R <rt Rc^«tt<p c<p®il i 
* &o \ gr i>^*t Rrsit# ISrofii ^f^t 'Q ^R^tt ^ s 
^R*tt ^Advantages' 8 * 


(i) 

( i i ) c<p I cm l OT^rt% WH C 3 ^, 

(i i i ) RfciR ^QSTfa 2fc¥nsR cR| i . 
^R*tf (Disadvantages) 8 
( i ) ^R 'SifDci, 


(11) ^spf ^ <FfaTt Wl* *fNfo ^pHt Wt^ ^Jt*ft?[ ! 


8.« *TC*T 8 tepr, ^Jlfsfc, $R6rG | »l « ^tflfcsjpl .« ^Jtfa, 

, t^RPT, 'Q l^illfsi (Definition of Pixel, Scanning, Horizontal & 

Vertical Scanning, Interlace & Non-Interlace Scanning, Composite Video Signal, 
Raster & VRAM) 8 

(Pixel) 8 Pixel >43 Picture Element. <43# 5# ^T® 'oic,*i<p , QC s Tt 'fB ^5 (Dot) 3t 

^rnrt-^tcrrt ttstto af^s j 433 ^a w>3 atfs#§ 43 s 43 # 1 

3#(3><>'i)|C3, Pixel < a Character. 1 43# '5)33 f^ft^T 3°3jt 3<© C3pt 3J3, ^P# cast's ^5 caf*t af^a 
2f3#3 5C3 I 

f^ttspr caa (Pixel PI ane) s a>H®S f 3 silPK^a cwi atfs# fat^t iNsfac® 3J3^® f# 3^3# 1 ? tt5pj ciR 
(Pixel PI ane) *Tlt3 3)3f^5 t 



f'E’TCtt <3 





PIXEL 1 PIXEL 0 

D 4 D, D, D,D 0 

TgErp 


Display 

Memory 


PACKED PIXEL STORAGE 



% 8.i3. Frame Buffer Memory Configurations 


V 

§ 



^atta 'sfij FtafS fat> aaaaa aa i >$aia earn* caat am ca, isa# fit rwra ataf 5 wfBtta 5 aiaft 

Catatfa (RIMTOa faB afeTO ^SFft aRt I aaa cTO csiWlQ CTtOT'lWa isf5t 'Q?H^5 gTtWta TO aa, 
^4a >5? 5R9 v&tBta <SRI 16fi> aaa>tg aa I 

aaiRa mflwH>ftaa 'SfRF StLillei^llI fatBa R?*Ut laiaa \S t f spfrH afafta OT^flWt 8 




Monochrome 

1 bit/Pixel 

16 colors 

4 bits/Pi xel 

256 colors 

8 bits/Pixel 

High color 

16 bits/Pixel 

True color 

24 bits/Pixel 


^Jlf^ (Scanning) sapfa?. (Scanning) aa aala £|f%iaa Ma amta ^aa 44 # aafc,- atre $c<=iattH %sr c<p 
’Pnfa am xp§ ®fw 4 a^ ^44 cata 5 PlCo-a fata* (.^fSl^lU (Sweep) 4 >alMI 44 i ^jiPi;, 44 atattai 44# ^faca* 
( image) osta ctoi fg ' 5 i?j*t R'»'®> 444 4 aa>t 4 44 44# 5^ 'silica i^fa c^ptt ^a 1 

^R'srvh/PiRala ^jtf^ (Horizontal /Li near Scanning) s ajwBta 'at faRaia aatfai 44# aar 444 
^4# aarfas, ala ' 5 rt*oT s T ^R'sj-vH R)cjp<p*tg ^wm araaja <k<i ^taaiita flata* araJlwa (a^rta) am ertw cata 5 wr 
2tt\$ aw towI ala 1 

at 5 ! f*raa>t 4 fe^taa aak §to w afcaa atm V care ^Jtfa?, to to 1 jrs. aita wtfat. c*ta tot 
R ta«w 5 i af 5 } «W TOft afca *4?. *r%a fro ^tta 44t * as, afeaa am cata* ^aatfas to i 4«tta ‘a’ os 4ta 
c^ft^fim ita^a af*j «mt a%a mtata ‘a*’ cs f%ta 4 ia ^pata ^ttfas to 444 1 







>2>V 





fsas s 8.i« ^p5wyf»i%R( (Horizontal/Linear Scanning) 

. st^spF 4<i c*fw c«n^ %a 'srt’it <*h?. ‘«t’ c«n^ V os 'stprt rw'sui ^f*S3 *w 'sw «ra 

C^sfRj (Ti-sITCTt *,cyc^ ! 5 ,c«i<w3h Kf*lJ? >5 »t«tw <tsrt f^afn (Retrace) I 30SFF ®iRws CtW wft C«tOP %5 'SfMOF 
(Horizental Retrace) fttFst ^sm C^Ht ‘«t’ c«tOP %*ir?Rr omt V 0» '■mMm* 
|^FTt*T f^f' (Vertical Retrace) i ft&n *OT ^t°s 

^cq<w5*i ^7H <ra 1 

PiPtert?i drifts «tf 1 ^ 1 

^j|R< (Vertical Scanning) s c*f '^Ttf^s '©ifU^iFi 

W<1 (Top to Bottom) ' 5 1W ^ ^?Tt 3$, 'va>lc<p '©ifS^Pih Clifts l 



S 8.^8 A Sawtooth Scanning Waveform, Used for H And 1/ Deflection 



s 8. *6 (Vertical Scanning) 







fw?t 'Q TOstfTO 

■’WlFk (Interlaced Scanning) $ t^Rnm 4<r cw cto<j i 5t5t fro top | 

TO fro (Odd Field) « TO# ^CTO f^$ (Even Field) i C*l TO#?. ’I^l'icvs 4^T# cTO^s f^ft^ < 3 ^ 

9 ife s r to to 'sit.TO 5 totofsim to#? cro tot to, to?j> to#? ?m i «£i ’raf^s tototo 

fTO (Odd Fi eld)-'©^ 5 Tt TOTO fro (Even Field)-«TO TOH TO i ^CfM), to #*s®TO TO#?CTO 
tCTO frostsTOs Skip TOT TO, TOl tCTO IrosTO TOT TOsT W TO iTOSTO Skip TO TO 1 fra# sw toc*T 
CTO TO CT, £|f®f5 TO fro TO TOC^ A #^ C«fC^ TO? tCTO #*5 TO TOC^ C #^ CTOF I 


1 

3 

5 


Odd lines inactive lines D Even lines D Inactive lines 

in 1 st vertical trace in 1 st vertical retrace , in 2d vertical trace i n 2d vertical retrace 

L I l I 

i i 1 

1st field = 262 >/2 lines 2st field = 262V2 lines 


Frame - 525 lines 

s 8.}^ ^•v|<ic c i 3 i (Interlaced Scanning) 





^ ’fffes Rc«1 v^fD fw*5 ^ I ^f5 lip© f^rC^T fcsR ^ 2>fi> Gf 5 ! | s|f^f& CZp£5\ 

^ *1% fsm ^ i \£(C5 etf% vdo# ?p*j< ^ ^ ^ « qffieHsi gr 

bo vs SMtfo i TV ^5w ^Ttf^ 1 

(Advantages) s 

( i ) c#i 

(ii) 

( i i i ) fsF^tfifc ^t<p§ 

(iv) *Tfa, 


(v) C^l (Gain) ^rm 

^ J%t (Disadvantages) 8 
( i ) ’tyjiR® ^ ^ 

(11) t'liPilSfalSocPr *rfr i 


*^j|R< (Non -Inter! ace Scanning) 8 

-t=t-^*Gi<ic=i^ ^jtRv^ cwwt i -=nr< 1 k$ 

^r-^i^R ^J|R° i 260 fi> «ti^t 

f^T v£]^# ftp® dd^ w <4^1 GR 

^*rt i wr, 260 15 i ^ v3 

lapfWiPi 15600 'S 60 

i ^fHS'Uk viR5w <o<^ 

w ^tict i 



15* 8 8.>n ^R-^mypf ^Jff< ^if% 



IfoffirM (Composite Video Signal) 8 <pcHlfeit> fsf^Q *£fof ^Rd 
(*r% 'Q ft*® ft 51 ®) ^ i 4 fspHWfS frusta f5Sc<i <iml*l ^ cq^ 4<i 

'STtnjW (^T 5 ^) ^ft Reproduce ^?rt ^ i 

t®f^s vw i w ^ w® ^ i ftra ^cfat cpf?rr ^®r § 

1%f^ e t^rfr (Video Signal for Monochrome System) 8 
VW f ca Fl^ fsfe'Q flpfajfa f^# ^*f ftc$ 8 

(<F) 4j i' OT3 l ft^RJt 5 !, ^ ’Sftfft 4<rf5 ^ft^ ftf^ R^hH; 

(^) nit^s *fl*pi, *rt ft^r ^j*u ^?f; 

(^t) Phm-mi$|%r ^rrspj, *rt ^nft°s^ PwwHH&sf ^ 

v 8 ^gfiRs f^5 ^rsrs <[ftr3 ^TOT owW, G£t wfat ^TR 5 C*iO£^ (Whi te , Gray 

| or Amplitude of B1 ack Shade) *iRwd i "fU W 4<tt'<R3 ^ «tt® ^ff©) ft^lTF# C^t¥t^ wow! 
<? if^s ^Jtfts %# ^T 5 ? ^ I ~$3?$ ^HRo<? SOT «ll^H ^iH ' 3 T5BT ftl^t>l<l 

j| ^siw ^3toRrt *iR«v& ^ i q^t 

*trrf i ^ mt#^ src^tn ^?r, ^tie® 

i/v) 

* n t /\ A HTt#?. *im 


<wcsrai 


(4) ^rTOTt f¥fait*t, (*t) 1 ?mrM + urtsf^ *tm 



TO 

(*t) 4 - ;iot! + siRfos. *rm + tet^°v *tm 

s 8. Mr f^f^s f^r^jH 


<5 '5i^m t^r st^rat OT^rt ^mr^n (invisible) i sti^Rti c*ft wm ’Rt’mt ^it#^ cs^m cro 
■fsn >£i ■ ; ?jif^^ %rf& twwa < ttt^ ^<i^h ^ ^ < iwSf ^j sf^s ^ i 



« Rsjfos ^-5^ (Saw-tooth) 'scetswsj (Waveform) ^ ^sr 


’ft^pr shan’t 43T pi, ^st OTstiwf i 


1 faras 1 



nf< 


<rr*i ®tt< 



(p) '=n^ff^s R^fs arasw (5t) i>i^i.'^Hi^rst< *n®pf. 





(?t) %y f%f% ennswsi 

(Sai 8 8.ifc ’5Tt«[<gf^i <3 f?£jfo «HWI (Waveform) 

41*118) 4<.HlfaP (Composite Video Signal for Color System) s 

f^'G efc? f^rc?i ^ § 

W ^fi^i tW^TR; 

0*0 4C 1t^PT, ^Tt 

00 *rt fSnc^H&sr ^?y ?rtt*l; . 

(^) 4.(fb- CTnRl'C'St caHpii)h f’FttJtn (Chrominance Signal); ^TtW ^TC*o >R srtc^j 4Prt?f ^ ^sf c^jPTt 
CT^ i <3t4 f*i (C) ^rnitn^rt^i; 

(®) 4Hk PHwHih gl^ (Brust) . *Tt 3Jt#Vi£i^ tru «rtt4 1 

^tc^/c^rc^sf (i/v) ^n^/osR^ (i/V) 








(^) ^JTCsj^t 


0*0 Wd^t + ?TT^ *fm 







HA 


gi* ft ft^xN 
^ W9 lt^ o.<ttr c^ltefuWr 31 v^i 
C^tCTt f*i<M>k (Picture 

information) (M I ^ ^ 3Jt#< 
5 %srt ^ttC<F i 


teaFRj^ « 

^lwn 5 /C®fC* 5 -ar (I/V) 



(*t) f*T*t*Tfl«1 + jJTKf^v ‘ 5 TI*R 4- pMwHi&fisrt, ^TM^J 




fM S 8.^0 <f»|°lM t%f ^3 f^l*ijlt°lfl Rl'ajj 

Rwft (VRAM) S VRAM *rlt?T Video Random Access Memory. Dual Ported Memory-'Q t 
ftf Video Graphics Adapter Boards wfa Memory ^Tt ^ ^rk ^ VRAM <lt Video 

RAM. ^ Tjdet ^ CPU (k 5 eftkfSR ^ 8 , <<R# RAM ^ C^T ^ 5 # CPU'? *fW 

i ^k«t, Normal RAM W irtu Chip C^ Address *tfik I ^ 

RAM, Video Graphics Adapter m W 3k, kk kiwi CPU sfcsita^la Imaging k*tk 

kk?® 45 TRk i Video Graphics Adapter 4k kftk W 4 RAM fiS| ^0^ VRAM kt f5*wl>i i 4 Video RAM fi> 
Vi deo Image kRk kNre *kk 4k^ Vi deo image ftor ipv©v®|tf tjM kkre *TKk i 
IFF ^stkWIk (Block Diagram) sfe VRAM 4k 4k^ kks fM 3*1 § 





^(Field) I l«^». (Odd Nuterad Line »,E»en tabered Line) «#«.** (F , cld) , 

a^sssl 

(Aspect Ratio) % «nfa srg $ c^g ™ , 

^TO’ftc?ft«^-^o^ 5T = 4 8 3 7 1 ™ ™ ™ i 

^ l !r'!Tt 1J3 r r ’*' ^ ^ ^ * mm - «■ ^ »■ ** to,- * w w , 

8.8 Vmgt (CRT) (Producing a Character on CRT Display) s 

- ” r *t * 7 u ~: 1 ^ ™ ^ 

felt PT»tt ?rtw or p h ^4 ijft 

sm-fera «ro «m ^7x5^ ?mfe( 

w ip t£i ^ h ?*f ijftre *nfm fit*Ht«m 
^ p ^ H ^ «iW» ««* vtntm ^ 

ftara ^ <n tsrttmffe «n* wnc? Tst <^itt 
(•) ^ %®P#T ftara \5Rf 'SR*teOTfc* t5pfa 
^ ^ ^’•twTit* ^ft^f% ^ ( > ^r fij%5 

^T i 


-• □ □ • p 

-* mdd 
-• □ a □ □ 

-* □□□& 

(P) 

M 


WDID r \ f 

•» □ □ • □ - > '\ r 
■• □□ • □ -J\ r 
♦» « • □~ f \ r 
»□ □ • 0 - r \ r 

-*-e-B-*-e— f\ r 
■• □ □ • □ ^ r 


_ W *Ti^ 

■ ^TK*Tt^ 


■(H) 

<[< 


<531 8 8.^ OTT&I5 -HKImj fitsiHfiJ ^pfra TJ«f ^*1^^ tj*U 



^8 c’lferam 

8.<t 44 cm ^ mlfls i 4JlC^t?I H4 ^tntsttsT (Function of 

each Block of the Circuitry to Produce One Page Dot Matrix Character on CRT) i 
?I 4 TFRrtsfm (B1 ock Di agram) 8 fro CRT ^ <n!m3i? WRi 



fea s 8.«> «wfa 's5-iiji©s 4jR<8ra l^ra is«,»ig 4^t5 'iiRtes 34 »i«iWW 
41^1^ (Operation) i 25fi> srf^fc* jiiRc'® 80fi> -wlwBw «ttc^ i 

<frj l wSfc? ra (ASCII CodeJ-'QT^ CTSt®rt ’T'ft^s af^fe c^swt RnJ|H ?ntw?i 

(Display Refresh RAM) *rc*IJ sflw* I 4 <IJTC «WlMfcl«3 ^Ri> t'llwHH (One Byte 

Location) *lW^CsJ l WI, <HtW5 *#s? 2 feonWRu i ^TsH 8 

ifi> *i>jiw5iw<( cstwtfii «rtt 5 i = ifi> ^Ry 
8 ofl> <wtw 3 i 3 4 4 <i# ^i%i csiwi^ »m?t = l x so 
25fi> ^Tt% ^SRJ CVWlR ertfl = 80 X 25 4 2000 4t)> 4 2 I 









fwn « . S/V 

^ - iy.<c 

^ (Character Generator ROM) sifeff) ^K.?i3l<.s<i etffefi) -^jt^ 

w c^m (Dot Space Size) 9 X 14 I 


4 ® @ H ffi 


mmmmm 



HMIUMsM 


®J_§ 


a 

m 

il 

ii 

ii 

l 

1 

1 

LI 

B 

m 

0 

il 

ii 

l 

1 

Li 

■ 

P 

m 

|H 

1 

ii 

l 

o 

i 

■ 

B 

iH 

1 

■ 

m 

m 

m 

n 

BE 

H 

Hi 

n 

tr i 

1 1 
ik " 4 
ir 

Li i 

B 

m 

j. 

1 

i r • > 

ii. 

PI 

ii 

ir . > 

.n 

1 

1 

i r i 

Ja 

l 

1 

i 

il 

■ 

ir.- . hi 

'Jt 

p 

RX 

!§ 

1 

hi 
* \ 

>*i 

H 

1 I 

> A\ 

JJ 

Oil 

m\ 

H 

0 

1 

1 

r - i 

J, 

1 

1 

ii 

1 

1 

1 

1 

w* 

a 

i 

i 

i 

i 

i 

i 

W 1 

o 

H 

Ji 

m 

ii 

m 

il 

m> 

IK 

a 

r- ^ 

.1. 

1: 

BE 

m 

* 

1 

l 

r \ 

.ii 

li 

li 

1! 

m: 

l 

1 1 
L ' 41 

li 

1 

1 

RAi 

r 1 

.1. 
r ' .* 

,i. 

1 

1 

1 

1 




u 
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(^) ^ ' 5m (m#m) (*i) c^fe '5i^ (^nc#m) 

fea S 8A8 9 X 14 strati?! C BH IMP4 sS.-smts 

ftmM too m . risotto too - w too* < m sftfSre. 

2, ^"’TLIT ^ '* ^ ,ra,m «" 1 «a ™«™ *» >«% an* eo^ 

er'iJ ^5T> £pr*fa j 

! Upper Left Corner) *rra*H ouWm <* wsSr 

^ t !-” OT ^ ’"'■»" «™#« CTWtenwwM 

^m<\ c®Rit ^ <m s^fafe ^ , 

„ ' ^J*’ 14 '”® % ' (M0<1 14 C0 “"' Cr) 1 a ’ sm "ft* TOW# TO* CWIifiteui OH® 

WTC2R m$ *K$f9 WFP i 

1**?!®* M» TO Ron (Piso. Parallel Input-Serial Output) fWS C**OT *m» 

(Sweeps 

(,ideo a, 11f1erl 

WjfWWSw^tw 








ftotto ton <sf# ^$^13 Witt to^ * 

sWIfU . 

cm * *m sot imtom w tot ttjw tor tott * ***■' ^ *** tormann^tonagt 

tot vm n* tonto toti* i n*n ^ tor i wi, tot tom t*tt to# c^t® fept arm 

^Cfi wrc^ra c^n^ <rc^ ^-t ^ ^ T5r ^ m ^rt^ 

*n fcna ntn oooo to, <toi> to tot *ttfitt Whr toatoa (tot tot to ^ uttfewt ton to^ 
-rto i f^rt 91^ ^ ’ra ^ fW ^ l^'s ,9t*5to5 

wm *m ^’ntsti* tota 1 to «tw 1 ato «m^«wuH tlto* cto s#mt #fw to 

^jK#m to ntottt *tn® Wntn tnt 

titt ntt % 

^Tri^r 801^ ^itc?i%Ti3Rr l^r 8 ^ i^FrcsFPrm CPui se) 

%ri&c? fits* *#ntt ntto to* ntt ntf to to to to tot 1 4 w* torratotaa 
f M (Reset) to ntt «W ** *mtm 0001^ Ro Rl R2 R3 = 0001) ^ > to, 

jlwc®Rtc<tea an am to 80 i^ *tm am *tt ** (^ *m ton ^) t®* ^ 

“totot tot W cnfito ton a W cafotta ^ toto to# me totonra ton 

^ ^ ^ 80^ ' ^ ^ ^ ^ ^ ^ ^ 2tf ^ ^ ^ ' 

^amto 

80f! ^*ftt «wlw3la ^Tt*l "to aW 5 1 

^toto ^ 

^ (SPOT a#t s am « fto «im to wim m$ to; tofttt ^ 1 to ^re *tm ani 

t# ^s mfn to? tont toann ^th a*rca i totn 3fct awn ntta w to®n to to ^t r 
-r^m Itoe ’tt^ c^fr^r i %*rf^ ito^ c^rc^m 

■»rt®pj 9 fft 3 1 -sp^, $,w<si§n %at toa ttoa nm tof 'na^tt ^tca 1 
^fKH8 

I<w15 tot % ®#a *fto n’Rg Witt to tot tnt (TR^C® 50 Ra ^pn 't^ ^ 

. W I ^ ^ <rn CTCTC5 501^ <3R m ^ I Wtt ’fto ^ «pj|wBl< ^Ul 

8.<b ^mr tept tolTO (Principle of Producing Color 

Pixel on CRT Screen) 8 

l^rstp# ftw ^nm topi ttsu.^r® ^rtt ^itoi ^tr anfttt to;tt 

■ipt ms (Principle) s ^wtt ^m^m-^rR ft’Rfl'ff ^ wtdFtt to5m-^TR cto 
^ 7 P 5 t I ^^tw ^Tto 5 t tom®n* fert ttttt I 4 iliftOT ^ M 2f1t?nfl 

(Red) , *m (Green), W ^ (Blue) i 4 «® 

(DAC) ^ -sn«ow wm^t c®tc®^ w ^1 1 tott^ ton ^ ftottn ton, toantofet 

^P, ttonn wtttoR, stim *mm ^ nna cnn i *rra to^^ ntfto 

toil nna i 








8.a.o uRS* « aiftewM stotaiwi (Monitor and it’s Classification) 8 

(Monitor) 8 ^ <s* >mw t& sffo , ^ <£# (Text), anfow (Graphics) 'S ^ 

(Image) «Mw*f (Display) i 

VS| ^‘P “iPwo ^l(.?, C^t^Tt <M*ih( ■SllRp-Sl 3 T5t 5 *f f t I ^(|<|<1 i|RG- 3 CTSC^tt 

>£Uf<psi w’®?) <“l«i <pw i isw ii) qwra ffej; ^srtf%3 2f<pfs<i ('5r w!, ft) ^ i 

'3flt®M>t?I RR)i vRt)tl ?rsR sfR^s | 

‘iRDwsi aM^oon (Classification of Monitor) 8 

^TtsfT^^T® 8086 WlftRi ^(•HwJlw <ij<i^|\s ■srf^S^r^ <>fo 15^ sff^s , ^_ 

(*P) *u.ilti£fl») »lRiR (Monochrome Monitor) 

0*0 ‘KHltw •m.ilwH*) *iRW (Composite Monochrome Monitor) 

(*0 <R*~ 1 lfeiS <J“MI<I uROls (Composite Colour Monitor) 

0*0 t5f% otB (tv Set) 

(®) *iRtR (RGB Monitor) 1 

0?) *it*ilwrh ^RO'St 8 Al^-cst'srl'a'ft Rf*f§ Rule's ^ (.'G'Si'G sftf*R is^I ^ viRG'St <|j<i$J<i 

«(tt^ l 4 ^Ruc-a 4IWlt«*l»i 'srtfsT’fcl? (MA) <IJ<iAl4 ^ 1 C^R?Tf amt?ra c>mt sfl^ 4 
Ht, *r® , ¥ e t ®tw 4 'iKw ?rR>$Ri»i '5fltEH)fa <u<^i<j 1 

0*0 ^t*ilwj-|»i vRiR 8 4 *(^3 iiRuco ^Tf3i <iR?. 0>^T> « a ft R^ sf^*R w ^rirr 1 

4 »iRuw af'T’R *il?i *it 1 • 

00 willwrlJ 4hln Vl*t5n 8 4 *WH<i wROw RR>^ a)<H(,-a-g ^rt? <*R?. d>^T> 'a sJtR 5 ^ ^SRJ^ ^ | 

'OW aill<P'S| C^(.fetl‘^*l ; i R^ 21^1'S'Sl ^ | 

(*0 ftf% <71T> 8 cSfsifs-Pt OT? (^mra srt ?5 wt® C?W^- (Color or B/W) ^ *jR&g 

aR>R<wiPi 1 , 

(«) ^1-aRtR ‘iR'Gfl 8 ’jRftos 'aiRfstR ■stRre^ *iR8? 1 4 ^RDm -srtc^rg cO^O Iwtl 

(wittapm ^ ^-c?rcsfft(*R ^ srt^ 1 rgb ^ 

■gm, *Wt3R?( Red- Green- B1 ue 1 4 >hu>ui ^TtR 1 










Mil*- 


8A > w vnom (Operation of a Color Monitor with 

Block Diagram) 8 . 

«n (Color Monitor) ,l*j«*«* *0 (3 ™^ Wr 

* I mwt-re TOm a #Sm (CRT) m *n m «*>oth i»a *51 w ■ 5MI « " m 1 

Delta electron gun blue 

shadow mask P hos P hor 

dot green 

phosphor 

/**' 

green gun 


„ blue gun 
red gun 



dot 

Delta screen 
pattern 


a 


fsas s 8.^ ^rra PrsmrtS’i* 

1%f% 5 fta ^ i 

(^) ^»,tfsf'S ^pprra dR° 

(*i) (RGB) ’ifafea. I 

Composite Color Video 



Red 

gun 


Blue 

gun 


Green 

gun 


Color 

cri 


ffcaj g g.vt w^m 

RGB VIDEO 


RED SIGNAL 


BLUE SIGNAL 


GREEN SIGNAL 


SYNC SIGNAL 



RED 

GUN 


BLUE 
' GUN 


k GREEN 
GUN 


TO SYNC 
CIRCUITS 


ft® g SAV RGB ^ « 











' 5 rf s f i ^T c^tc^ST IPP TBmwtsr (Block Diagram of Colour Monitor or 

graphics adaptar ) 8 

<£|<!>fi> <FPJtii #T©<t ^PTRl Sftf¥^ C^T5 ftcal'S’ '5R'*PI^. f*TC3t *#$ 8 

■^Ft^ (Buffer Ampl ifier) s 1%^ ^ 7 tt ! m f?i*WMt.4 (RGB) C4 

^>PPT5 RGB Pre '5T*JT fttS RGB !ijl«.'»lW I ' s F#fE<F, 4f& ^«rvM 'S t^FTCZFW’i 

'Q '®lf?<PjM 'aipiwaw ’llihl I 

$J<g pjpt *e TstfifoPi '^Pu.^H'a (Horizontal & Vertical Oscilator) s «JWSM ^Pu.'i'Gd s^rGM 
Afd'g pg p i 5l^®tT<I csm c t 4t<I l «tfi>4JPr *lfawW PiiwMM f%*Hjh(.<p »llwjh 

ijjlR'olw *r&ni i 

RGB ial^ B; (RGB Driver) 8 <H gl^»Ta Respective ‘PMId’^TtF (Color Gun) C4 i 

& Vertical Diver) 8 wwiltftjPi 

RGB ‘ffsrftPFftfa (RGB Ampl i fier) 8 <£prc 'S^lfsWiTfg RGB ^ ^ 5 WPPI^W 

CRT "5 4flt*iTC® C£f^ c t 4T3 I 

(Horizontal & Vertical Output Amplifier) 8 «ft«rGM 
i^ltSFPT P f IfoRlPTEF IHVT (Integrated High Voltage Transformer) ^ 
■sTfigest ^TSf^pl ficjp4*R <PMH.®1 ■'T&BI I 

Tsrt^tS^Bf^’dHVT) 8 IHVT, CRT ^IWIWk) *Ffl High Voltage DC CRT C^Ft^Pl ^ i*pI 4 PI 
Cert^Sf 4t<J I 

•ys ^ (Mode Select Switch) 8 1%it ^ <sfr& (Sweep 

Rate) ^<f3RT5lt4 9 lR*3'sd < Ttra I 

*lteT(t?t (Power Supply Unit) 8 nt'STim *rttn$ ^•‘f J ilf¥5fi;<.4 wft wv 

120V 60Hz C4|t*0ff a i Volet'S, $M4 £h WtfWTR^O (Accelerate) '4<Tt<! OT 

»#sn c l C4 | e*&^ hd4t3, ^rttffeira ®RJ'3 ^TfSTm ^TfttTt 5,SPiu|D w® SSI 


Red video in 
Green video in 
Blue video in 

Vertical sync - 

Horizontal sync- 

120 Vac - 



to CRT focus 
dc scan 
voltages 


power 

supply 


"dc 


f^aj § 8 .^c 5 >lf^t (Colour Monitor) ?1 <M«iM C^T5 











fiOTg v3 OJIF5PSTC 


(Operation) 8 TO!? top§TO to m* ftmjt*) « firoMTOftTOt*! 

am TO <4??. TOt? W TO f?% TO?? TOH, <$5# 'S afTO?[ TO*f? TO I f%fwf?TOl®T (RGB) <7F ?t?tt? c t'5 

CRT’? WlTTO5TOt??s?f?? I 

1^8 f%TOK« 1 ?l CTOJ- 

mm WRfllTOm f?*# % % TOTOs (RGB) CT RGB Pre TOlf?i?n?t? « RGB SSt^TO?? XHOCT ' 5 ffmf?W^ 
TO RGB TOtftTTOlt? ’fftm I RGB '50l?f?TTO1? TO? ?TO?TOTO CRT'? TOl«ftTO TO? TO I 

frown?!? fro?ro? cror- 

* '^«rvh from from?? TOH TO^rrora to ?toot m TOwSm 

I TO crt'? ^ rmf^TOT TOm to ^^b? ■ 
^ ^ crtto ^froro frorot to^t « ?tf% ihvt to crt 1 ? totos catl^s m i 

** *RT CRT'? TOTOS « TOTO 5 TOo TOt? fTO?TP? « frowTOP? fTOTTOSRm TOTO CRT #k? fifeg 
5 ^C'i<l %^5? 'S ®nf^ SfPfpfe ^ I 


8 .<u TOlWH* *rrt ?RF T 5 t?mmr « (Operation of a Monochrome Monitor 

with Block Diagram) § 


6845 


^ — , >- T <U<tej\s ^?T | 

m^lwhl 4 ?ft Mrs* ftTOft ^tro 4 ? 1 ? TOisfm (Block Diagram of Motorola MC 6845 CRT 
controller) s 

4?f? 6845 pRlulu TOjITOfi) f?TOfts5 <TOropi fro ?flo, TO § 

( 1 ) < P)lwsl? <M'5n5|<i 

(ii) ?|R ??S - u|<i 

(iii) *rtt??#?>t? 


(iv) 'i|^R<p fTOTO^fes, TOPT 

(v) %? fTO3Hltf®f^ TOR 4?l 

(vi) HI#?, TOP? I 



^ 5 ^ 


ffeis 8.oo '2^^f^m?R^«TO^.c?i^sr^TO2fra 










(Operation) 8 47?o 2 (i(R 4t3#t<t few MC6845 f# 4IW® ^t, *Tt 4lS-Gld Wft 2Pr<3 Wl 
TR^ef 4ia aw? 4? 55ft§5^ OSRTCTTC# ? ! ■5JtWJ fefe3 WRftnFRlia PtfiaM ^fSt 2f#?I f*t^ 

cafe ^tTa c£f?t c t <p?rt ^ I is ##> cafe^GiafD ' 3 3fT® «<$a *ww '=M*a,<nS1 uw 5 *fi®R ‘ 5 tt?t i 2t7?pra c«t^ stts ' a uius J1 > 
cmcviR 'hi\q&\ ?rra aw? 4fi> wif*&73ffe?-aw *ia « «uiti3R®5 cwrtfe *rra i ai wif*&7£Ws( cpu 

crt ^1^ c«it4 swr 4t?t «rtw i aftTPra c«tw sft$ 'sfBt, wra ^tsow 4 m5nm c*fft^ i cttw# 

w?^ sflw 5 , '*rft wtajTW Rfejj (Character) WQ s(t$ ASCII C4l3 wsrt.^W, T5 rt^ halt’d ’ s rt s 4TCsi 

«n?f?r ^R] <j<^ g- ^ij l daR ^S (Attribute) C4F s wti ?(Wt ^ i «tfefi> C4F5 ?FF® 4# C^Wa l^d fja, 

$<$ %frg.#fB w ^sj# feanw wta sitta> i «wiwBt i a <w>F5 oiwiRi c«fw <wiw3lwo ^«n ®n#i <*w ^twr f«R>'s 
2(7?#?, S^PlTT* C2W awt ^ i _ 

^H)lht4 ’gff iigfiSi? otw# csn^ art^ ^9ij *rc#? aw 'srtai7?i wtHaf^s fe7i4F5t7w ^srfef, wt faf%^ ^iiCaRSy^ 
f4(.4 #?-aw *w fefe3 stT?#?. ^PicB C2(a c t 4W, , 4W '0(|SD^5 <wt4 2|t^ fe^wrtTwa Rtaxw fe^rc?! ('®'»l$ > i (’ 5 ##) 
sTft^ 5 1 

aw# 6845#'*ilafi3 4«3l*llW4 ^ (Function of MC 6845 CRT Controller) 8 

(i) ^?#R3FRtt%?' ! i1^^®f^4^1 

(ii) *# fesH 47It aw? ^ 

( i i i ) <p|^ i 

aw# 6845 15(411# 4 WjNM 4 taR^J^S, (Features of MC 6845 CRT Controller) 8 

(i) ce##^ ## WO# .(Progr ammabl e Screen Format) 

(ii) f^-t j r4t^(4C^H'4t?'*H (Built-in Cursor Control Function) 

(iii) C*R f^af'W ^Ft?^ (Built-in Light Pen Detection Function) 

(iv) C2M7?7^ ! ra#a : 5jf5 (Programmable Cursor Height) 

(v) cafe? 'suts C3F#? 4TMl(afall> (Paging and scrolling capability) 

(vi) C 2 ((£tt 7 ?m ^(•sit^/aa-^'Dlaw*) ^Ita 'sfE (Programmable Interlace/Non- Interlace Scan Mode) 

(vii) #C5f®T + 5 C»t^ Wt3WW Rtttfe (Single + 5 Volt Power Supply) l 

aw# 6845 #3[fe7> 4M3l®T!7a C4t7Wt 4W#R *417^ I (?t <P)lwild©7?Tt ‘ s T>Tt7^5 2R#$ ’®t fea 5 *! 

UtT?! R?^ 5 ^ 4^1 «ltC4 I >4'5# 6845 Pi'JnlafD shfesi ^'4? RTRtiSS# 5'»7( fe?TCa 4a I atU l 

8> Qh-^l®! twat (LCD) (Principle of LCD) 8 

LCD <jj=f '= tT 5T Liquid Crystal Display. 4?l ^5 Di spl ay Quality's^ 

i ^t^t, LCD Power-'Q «TtC^t i 
LCD-^^ (Construction of LCD) § 



8 8.oi Basic Construction of an LCD Panel 



(Operation) 8 Liquid Crystal Display U ?tm ^rt Organic Liquid m 
High Degree Molecular Order ^ yim Liquid Electric Field (f^s) 

*rna I W, *? Opti cal Property 1 * ’rfro ^ , 





2 8 .y$ LCD 'spftsm 


i%^5 Arbi* f&rcr* ^ ^ TOiM m csdsn vw m «itw i cttte* too* nm 

(Transparent Conductive Film Electrode)-WTt* # sm ^ 

f^s ^ ^ Energized ^ i ** 49 TO foil «ntm *t%^ 
<W tgff 4 *# B 1 ack Paper 4 $* w fro ^3^ c*tm wotiw, Energized 

'SRytjhf *nM CT*!* 1 i£|\ 5 ft* LCD f^rtg sq^ 1 . 

(LCD)-<q* sHI-nosn (Types of LCD) 8 
4*lPife (LCD) s 


i 1 (Dynamic Scattering/Reflective Type LCD) 

^ ^ (Field Effect/Absorption Type LCD) 


2Wt<ra f^ittra cwt <ir^m vq 1 
^ 2R*t<J t£]f% 4< fc>| | $c5« R 

(AC -excitation vollage i.e 30-100 
HZ, 15-60 Volt rms) W&m *0 
I ffeq fsi ^ 

CWRTTt I 



(7ROT> 

Pi^wsi \st*u 
tc°i<Pc5R 




f^3I 8 8.\D« f^<4P<pfD^ lM^*f 

* w ™» 1 ' 8 ***** * *** ft* Wt* cqft t %^5 fSpfcm wqft* ^5 ( A1 ign) *** 

W ’ ™ (Material) feflg «fflm ft* rfte ^ ^ ^ w ^ 

’fftsrt't ?tm m ’rttf *ros> i ^ ^ **q ** i 


(k)-D-kkifcti3%UD tsjggp^ 



fsmtl « 

*&&& 8 4 «Bffl3RI *w«®« £1TC® «tWM 

^rc?i $ft c*tm w? i ?ncm ?cs? ^ 4ft 

c*tm«t **& *rta i m *m *fc ftpiw «mPfe ^ i « 3?^ f&fefcm ^ 


<3j<}$}^ ^1 

(Advantages of LCD) 8 

ji 4£jf& ^||pr 1%f^*T (Highly Visible) tsf ' 5 ^ ^i?t? I 
^ i calces ?s? ?(?5rtc c t ’tt'sm? ??c ?? i 


8>.o 4tf^ ^ 'Sttf^ (Graphics and Graphics Adapter) 8 


4itat (Graphics) 8 stlfins #t ?t fts i ^5 ^t ^ 

^f? sM? ^?t ??, ^ sflPM i 

^«t?t, iMfefe^ 5 fat>3 ra ct w fksra to stars#? ?#¥ft ^ *$, <7t®Mos stw^ te?a 

OlfoR.'S <1»<ll ■?? I 

- ^pX'itB'Glw ^rt*rt? c M Tj’h'SW? stlPp'Si ?j^?i'» ?? 8 
ii Bit Mapped Graphics « 



*i Object Oriented Graphics. 

Bit Map Graphics ft Pixel *t ^scs ?1?#5t *P"tm ^ ^ TOI M« «WH 

^k\ ** 4 ^cs Graphics 4? *rW? ’rfTO tftm Graphics ft ^ i 

Object Oriented Graphics 4? fctPfc ** C#W#^ Graphics 4? * rt ^ s ^ 1 


tp^t Object Oriented Graphics C^PtJ ^ ^ ^ 

4ffaf (Graphics Adapter) 8 ?Kta7 Graphics $Mra ’WJ ?5H^ta? fasra 


^T® fiat? «RICT? C? *ftftft (Tttsft ^Si ? s a, ^ta* Graphi cs Adapter ?Ot i 



ASIC 


. fear g 8.-08 srfw 'stft^TsJ (Graphics Adapter) 

8.S>.i ^^atlf^'^St'^ (General structure of modern graphics adapter) 8 

nfft* Tsmftn (Modern Graphics Adapter) 8 4ft Jwft.fiett ^o? ^ c?t^ ?t ?W? 

OTC5? (Expansion Slot) ’ttO 5 1 

2rf®% wt? 2tom% ’tl^tat? ?fl*rta ’tfosfWOT^ on? #?n at; i -a *i*ft 

^rnftn ^a srta i ftm xrtcsFtataro ^io? im «rta i 




^ 8 

^(Construction) % stfro TO5t#1<t #nf*rf*R> ^ ron fro ^,^8 

(^9 ^M5l CTO# *||C<P CTOI# '3»Tf 3TT l 

(*9 r## *rr FoRjrS cronf# to totrr: -^r^ to’ sms' i 

CT g^ pfe to, to atnim% to ft# mm crotfes *rim , fc^g 

w tototo CTO it to #CT *nim i fibres r## fsRfc cro# to toto 4% cro^ 

50 TO 70 TO % (Read) TOT ^ I TOT, *rffoff («TR) <RTOt ^r cjfeft* % ^ if**, ^ ^ ^ 
^ “CTOlft >um ^ (Memory Map Displ ay)” %TO R#tTOTOi 

^l*R)R> (Working Principle) s fro 'srtgfro attfro toTOTOit > 4 <!# jr 5 towr to ^®r s 




fta s 8/atf stlfTO^TOTO (Graphics Adapter) 


m am *u rertMro to 3H TO#f% toto , m toto ^ 9fjm ^ ^ ( 

c^ ^ TO ^ ^ms^f R0M -^ ^ ^ ^ ^ 

f*iPr2 ^5T> ^TtOt^ | 


^ ’l#fro f%f%« TO#?. *rfTO Rtf^C# >rt«0CT TOR TO CRT 0$ cTOt TO, TO RtW 
^™' S W TO TO I TO ctSsS TOWsIws TOT TOR# (5, 7, 9) ^T#? *T% «ftW I TO?lta sf## 

^ *T%TO T i TOTOTO, «fel* ^1%TO 'SRI CRT ^Mm.^jn ^ ^ 

^trfsr^f ^nffn i 

c ^ ^ (Memor y Ma Pi ng> t «n® mm crotfe c^s tocto totot to# to toc^ i i 

cwrf# CTOTlfTOF 16# (CTOTO#TOr 0 TO> F *fe) TOS W TO TOTO> TO?. «rf%# <r> 64 i TOTRl# (Kb) 
?tf^c i 














'<3 ^onBT^RI 





fgaj % g ^ ]_ f%f^§ (VDU) c^PTlfl wwlfi ’ 5 nt^ 

8.S»A^^ (General Features of Various Graphics Adapter) 8 


^iebj f%f%fj i 

(^ 5 ) VH1C4R RTRI’SH (MA- Monochrome Adapter) 

(*t) <FMt£i stiffen (CGA-Color Graphics Adapter) 

(^t) l^jl^ p s gflfw W^st^ (EGA- Enhanced Graphics Adapter) 

(^l) life's sflR 5 ^ Wfca (VGA- Video Graphics Array). 

(«) WR3 (SVGA- Super Video Graphics Array) 

(^) i^fo^R RFt'5'H>H (Hercules Adapter) 

( 1 ) -srti^^Tra Wfca (MCGA- Multicolor Gr aphis Array) • 

(^i) stlfw (XGA- Extended Graphics Array) 

iciest s WaFPr MDA Card ^ ^ 

w? ^ft® xjcBi enf? f^RRTC I *KBlfa 1®’ (D) 'Srt^fa* *9 cnf5R^ ^ ** 

RlWlfe® Si fetR<t Rt 5 ! cnttSli RtW C*rf^ RsRRR WwftSuHl ^KfaFSTt ’iRolPi'® ^ I 
WTRS >IMlC ffft C*lf(? few Rf%%> 9CS «TTPR I £ ’ rf ^ 1 

sotsr w i Whs ^ ^ m* rot rn 

JM «n* , ^i^sf^RR V PtfrUtow (WTH ciflO ftem **c*m ^ fet^ra^ w 

^ i ^ ^I'sbfS ^ri*f}?r c fts v Rc5*i i 









o 8 ^ X (VDU) 2pp thrift 

8.Js>.^^t^ ^s! 5 ^ (General Features of Various Graphics Adapter) § 


^siOT RR)?j *rsR7ra f®Rca '®srt®R>t ; ?! 1 


(<j5) >iw lcsFht s5fft®R>B (MA-Monochrome Adapter) 

(*l) ^FfR 4lfw Wfst 5 ^ (CGA-Color Graphics Adapter) 


(*0 



^5[j|®Rjt<t (EGA- Enhanced Graphics Adapter) 


(Tit) fetS® sftf^ Wfra (VGA- Video Graphics Array) 

(«) ’J'TR 1%f®® Wtta (SVGA- Super Video Graphics Array) 


(^) ^Rs^rmwm^ra (Hercules Adapter) 

(fy Wlra (MCGA- Multicolor Graphis Array) 

(\gj) aflRsss 'sutra (XGA- Extended Graphics Array) 

VHlfrfrR ®!3l®t^ 2 ^TC^TfCSFTsr ■srf^ •’iR&Mdld «?HJ MDA Card ^5 W® ^ ’TIW I 4 

w® lpBt c»i# fiww i 1®’ (D) 'strff^a ^ cnfS^ s> Rrra ^ Rn?ra i #w 

55, Pn era ct$*t c*ndft *nw ^ c*n^ *nsw nrn *ts \ 

VIW l C TF h l %?TW'3 ®rf®R® «TR3R I 'SrftS ^WlWH 5 ) Rpifo *|Rii>l« , Hl3 W! C'lfufiR 

stm^sR i ^ftiPi® <rt®^ ?iPf5?i y iiwRni ^t® wm ®ri Isr^tt^ ^5® 

«rtw I ^S 5 ^ft® iwsiH A.<T PtT?R ftcsm (’IjRMFI C 5 #) C=Ttuluc® Pt^TC^ ^TH 5 # ^ 

^ I 'srf^fB?! 'Q f2f^H ^T^f5 V ftc5*i <nc^ i 




fvb->1(£( v3 <SJ5lvbl^f<^ 






ffet 8 8.VM WWIWW»I f®?n;tl TOsHjH 


hda TOt ro; vo TO afrm x«4i*i TOmf#«ra<i> cm to <ros i $v *p*fTO> 

C <> IW rI5'spw|^1 ‘Ro '»|fF<pj|^l v58V %^r (#) CTOjtcJ*R spipf^ to <fft^s I 
! ?wR * Spw * nf ^ X5 0t'St*®tt t TOfntfro snfirar TOsHTO (Hercules Graphics Adapter) 

^ «ra%q vs ftfira 49 TOf#> 49 $ toto sttfro wi^i^ra i 4<t from **.> 

fawkitnnfw to too? «Rt 4* 'stftror t^r c# o-o tot i 'sow-forit froit cm ntcntt 
w 1 CTt ® w,|T '^wvn-i'T ^iwififcoiRo c3<# arte ^ gjfr to *fa#n togsoto ^nfro? arte i anf** 

C i ^ >*refl> <s>Mvq|» csiwlfk® ^8 RwUltB t%1%'S t'WOTO TO# to i ijf& sttfro c*tlBRJ 





8 ^r«ild sHfro wteHMs (Colour Graphics Adapter) t s(«tat to° T 1 <1 f&ntit i 
f5rf%«ii »tRS«* TOt'Srtm QrwiwPiw i(t frortTOf 4 <ft5 to ^ 43 c# ^o to? 

15 ^ 1 w 19rf ^ 8 * x tr TO?rti?r ^<ix^ tosTO ^ i #n vot 

^irt#t?r ^ *<tfr nit 5 ) *mw to i fnfe #jtete' 80 ton TOTOns to# to i fnfosi (^mt^r {bso x 
^oo) -sit to f^ro i pmm to i tottto to?# # c^sfi^ro to to ?rttn t fnfer Ttn^ts f%^ f%^ tori 
TO® mnr i csrmtro >«fc % ft* TO#m tori to^ b# % % tos^ tori crotc# togs to i 











ISA bus 

RGB monitor socket 


fom g 8.v©h> 

'sutwtffa ^8(2- ' ^e^ |grt?i ^rUPra ^rt*ow »itelt*u Piwt ^t ^ i Pite^ 

^#3 anw ^ s> Pn?Ri W&ft’t ^ *e Pk?i<i wrc?. i ^ <pm 3^ fwwj 

(Female) l S> PhTtsl ^tts? t%fa<3 Pt*HJt*r Swt® WU ^ S<2 Pn?TsI <Piw§*ltii 

^UH^I*^ afffw ^TFEt^Bt (tto ^) (EGA Card) i «ttf^ 'suFsl^ ^1 CGA ^ 
in'^pFE sftfi 5 ^ '3|]F5tf>1?i (Enhanced Graphics Adapters) <lt tfwi ^Fs i »llw 'oi&R>*ro <p]c^ 
sw»t I 1^4 ^Jl^FE dNS 4>m<l3 'lare (r X *8 vsft ^ >S(2o ^)-4 A X ^ I 

-?r^( ^iin^rM ^?rt ^ *rt, •&& <pM<i i 

Feature 

connector 


1. Ground 
2. Secondary Red 
3. Primary Red 
4. Primary Green 
5. Primary Blue 


o 


o 


6. Secondary Green/intensity 

7. Secondary' Blue/Mono video 

8. Horizontal Drive 

9. Vertical Drive 


9-Pin D- Shell 
Connector 



fog i 8,80 ^ 

^]T®F5-^ ^TRWfi> ^rt^TMftta 53 ) C# '5^ <550^ I 

1%f%« attfcsj ^sotra (f%%4) % tfe cgwrEfe *t<t 'srfSfwi Pre^-v 

(Pt^A) (Personal System -2 PS/2) sfgfei '5rtP#t ^ i Pt^/A. ¥ Sw t®5l?Pl^p^ •iho-f 

'ail(.<] | 05FIJ f^f^'S Slippy 'olJIW (t%f5M) 7 I°C<ll'$H ’‘falMl I 


feFRPJ v3 OJSIvbH©T<3 







v 3 ojjivbinSi-a 







fog g 8 . 8 i fefo \3 SJtfo^ r ' 5 Jrni 3 



^snw wt ’tforw £f^r® s<t fta ^ f%f®w ^ ■® ( f%f^ 5 ^ i *t® c«fw <^ 

fosnt VRAM (Video Random Access Memory) && R®^ RRH'r® f®fe,a ^srir irfvfesR tsht spRRrl i tt cttc^ W 
^t 'fl ' s ft^5i c^iwt ^t® vmiwi *is<i ^r i <rrr, ^trtczpr ^rfRJwtj ^rt*rra c r^5 & f*p?R ^c?t 

«nw \ ^R 5 j® m& Video Connector. Edge Connector. BIOS, DRAM (Dynamic Random 

Access Memory), Oscillator Crystal, Video Chip ^s^l^f^TPTR srn^ 5 1 



RED 


GREEN 


BLUE 


INTENSITY 


fo*I § 8 . 8 ^ fofevs 

^’tl? 1%fae 4lf^ , 5|Jt^ (<<Rt®f®RI) • 1%f^4 <FRa 5<J ^ nR\s|t4> 'STtM ®jf*R SVGA 

^tt®^ 4wt «I*RR ^RTt I 1® <^R° S «* PCI/VL BUS RfE ^ R®*^ vtrrrtrr ISA Bus ^«u 
^<;c^ ^ t 


attfcw C^rttf (<nt®ffa) % VGA/SVGA ®TC®<it ^ AGP 

■^t® I d!$.=i £|bPl® WlpGfiiRsiil 2)^%c® <Mtfl<ifqc.«P ■URS'sM ^■‘T^l’ftiR ®RT AGP <MC®d C^TftSf'f^T 

wt ws 1 ^ ^rsra <fr®<j f®f®® <um (twrm) Rt*mR® 8 amit5 <«hr * cwr^ rt ^jjwfsr w «rtw i agp 
^tt®? *{ti pci =w 4 ® £rr f®fe^ ®tt®<j sr=r ^r%f i c?i®c®n > <RnRTt§ <rt® 8 CT^Rit^ <#3 f®^rm 

*PJ 5 i %T I 








fsRCJt -g 'SpsHfl? • 

(Specification of a CRT/LCD monitor) 


CRT Monitor : f^srRri^ vRiSc^ c”*iPi(X<f *ft ^ s 


5500/15" Series MonMS Minchoitor -4? s 


' 4 %SoreentiSize^J^^^^^pl^^*^ 

15" (38 cm) visual diagonal 

‘ *. 5 ' | |i 1 1 B g j| * 

Viewable screen size 13.8" (35 cm) 

i Dot Pitch '.v'ii. XXtXf-XpX.t ;■ 

0.28 mm (Diagonal) 

Display Area -Default •' - 

199 x 265 (mm) typical 

. Display Colors - Pi 

Infinite 

' Displ ay Re sol utioin|^®f|pS:T 

Refresh Rates 

' '*?■ 640 x'480 1 • .- - . 

. | dh-u a wu. - %±p.t :r . \ 1 p : f ) 

\640 x 480 ~jS§ \ \ / ’p, 

■800 X 600 p; , P ' : 

•800 x 600 
f 1024. x 768 ■ . 

60 Hz 

75 Hz 

85 Hz 

70 Hz 

75 Hz 

85 Hz (Preferred resolution) 

60 Hz (maximum resolution) 

; j .Synchronization, ( Horizontal)^ 

30 to 54 KHz 

•p'Synchroni zati on /(Vertical ) $j£f$| 

50 to 120 Hz 

■” *' : Max Pixel Clock** p **** p* 2 * p- , 

70 MHz Max. 

' - Input- Signal v ' p. ■;, 14 

Video RGB Analog Sync. TTL Separate 

- ’ ’Video. Cable ,-^'XX / 

15 -pin D-sub connector 

) Power .Input : Voltage Frequency ' 

100 to 240V AC 


50 ± 3 to 60 ± 3 Hz 

. v Inrush Current fpXfSXXr-P 

30 amps @ 120V 

-|§f fi 

60 amps @ 220V 

- Jowert'-Cohsumptfonj^^^^ift 

80 W (Max) 

Dimensions x..H x ,D)..;ppPpl’i 

14.4 x 15.7 x 16.5 inches (maximum) 

-f Unpacked.: w/ 

365 x 400 x 418 mm (maximum) 

weight- - ‘T.'- X./XX- -X 

291b Max. 

:■ . _■ . ■ • _ v.. ' . 

13 kg Max. 

-Operating -Temperature ^XXPX 

[ 50° F to 95°F 

’■ ! - - | X V„. ■ : v 

10° C to 35°C 

' ^Xtorage ;Temperaturepp^|^^ ; -r 

i -22°F to 140°F 

1 - 30° C to 60°C 

X‘i* Humidity | -X\f- 

20* to 80* (non -condensing) 

p A1 tl.tude^^i^^^^tfr 

! Up to 10,000 ft . /3048 meters 

: vhTco 

Select models meet TCO’ 99 


Select models meet MPRII 

f Plug and Play 

! Yes 




7550/17" Flat CRT Monitor-^? » 


17" (43 cm) visual diagonal 
I Viewable screen size 16" (40.6 cm) 


T1 ^Z~rr~ : 

' ■£: i ± 


* * * *-* - *- — -i* _•,.. _ 

j.- v ' . ' *" ; *- r - ' 

— 


Anti -Glare Coating 
0.25 to 0.28 mm (variable) 
234 x 312 (mm) typical 
Infinite — 

Refresh Rates ~~ 




mSm sSHi 8 IBifiiiM 


5*:^^'-..^^^*: : 


• j| 

' ■ .■ ■5- ■ ‘ «- j— nam 


85 Hz 
75 Hz 

85 Hz (Preferred user resolution) 

75 Hz 

65 Hz (maximum resolution) 

30 to 86 KHz ' 

50 to 140 Hz 

180 MHz Max. ' 

Video RGB Analog Sync. TTL Separate 

15- pin D-sub connector 

100 to 240V AC ' 

50 ± 3 to 60 ± 3 Hz 

30 amps & 120 V ~ 

60 amps @ 220V 

100 W (Max.) ' ' 

16.1 x 17 x 17.4 inches (maximum) 


410 x 432 x 442 (maximum) 


42 lb Max. 
19 kg Max. 


50°F to 95°F 
10° C to 35°C 


- 22°F to 140°F 

- 30° C to 60°C 


20 % to 80# (non-condensing) 


Up to 10,000 ft. 73048 meters 


Select models meet TCO '99 or TCO'03 


Select models meet MPRII 




S8S 





P1950W/19" Flat LCD Monitor-^ C-'lflfot’F'tt « 


' Display- : : 

Screen^ Size - ' 

19" Wide 

. Bryi ghtness (Typi cal ) 

300 cd/m 

Contrast Ratio, (lypicai) 

DC 50000:1 

■Resolution £ \ x 

1440x900 

Response' T i me. (Typi 

2ms (GTG) 

' Viewing-Angle ; (HorJzoji^|^^^|i 

160°/160° (CR>10) 

Colour ; Support^^1j^||^^^fe: 

16. 7M 

Signal . Input ^ fe . ItfJ* *y ; t > H *y + , 

Vi'deo SigpaT'-^vifl^^P^^I^ 

Analog RGB. DVI 

Cqnn^gtorvfi^^^^^^^^g 

15Pin D-SUB, DVI-D 

.Power l ; ; / r -' 

Pqwer Consumption 22 Watts 

V. Staiicl^Pow^^^^^^^^ <1W 

Features „ \ :gf|g|g||| 


■ USB Powered Hub 

No 

■ Mac. Compati 6i.1^^^HjMi 

Yes 

., ,Mul ti media’ Speakery^^pppj^^ 

No 

^Walljoynt . V 

75x75mm 

V :Optionai(^gl^HBH^ 

DVI Cable 


iPrdduct-'Dimension 

449.0x384.0x190.0 

* Shipment Dimension 

520.0x386.0x134.0 

. Product' Weight $».,. '0^SKKtS 

4.2Kg 

JJJJ 

Image Size Colour Effect 

Customized Key 

Magic Wizard and 

Magic Tune with Asset Management 

Windows VISTA Premium, 

DVI with HDCP 


7 - 

4 ? 






v-J. 






P2050(G)/20" Flat LCD Moni tor- 4 ? 


1600x900 


160°/ 160° (CR>10) 


Analog RGB. DVI 
15Pin D-SUB. DVI-D 


22 Watts 


75x75mm 


nmensior 


484.6x377.3x189.4 


556 . 0x382 . 0x134 . 0 


Image Size Colour Effect 
Customized Key 
Magic Wizard and 

Magic Tune with Asset Management 
Windows VISTA Premium, 

DVI with HDCP. 

Glare Panel (P2050G Only) 




fercst « wW’to 

(LED) '5jfSi5?r s Pitij ^=15.1® c^ff^ri^c^ 5 *^ 5c?i«t ^51 -sft i 


LG LED E2041T 20" 'srf^Cira C*lft%5F*R 8 


, r . PANEL. SPECIFICATIONS . . '• *. - « 'JfeS&lg 

... . Screen Size 

20" Class ( 20.0" measured diagonally) 

.vp-panel , Type . • 

TN 

TS^fect .Ratio 

16:9 

f^RfSojution • . 

1600 x 900 

jt 1 Brightness 

250 cd/m 2 

___ Contrast Ratio (DFC) 

5.000.000 : 1 

rr^^SRone. Time . 

5ms 

£,.^,Vjewing Angle (CR>10) 

170°/160° 

-- 'V-'Di splay Colors ■ 

16.7 M 

^^Panersurface . 

Anti -Glare. 3H 

r " . ''FREQUENCY (H/V)- . ' " : ■ "■ 

rvttfv * «■* , » - ^ r , - •• .**»$ 

Analog 

30-83kHz/56-75Hz 

..Digital' • 

30-83kHz/56-75Hz 

r •• -power s •„.... • ■ 

; -Type/ Input 

LPB/100-240V 

- ' ■ Conumption (On) 

20W (Typical) 

■ . Consumption (Sleep) 

<0.3W (Max.) 

- ' DC Off 

.,. rCT v- ,i-K v - •. ■ ■ : . ’ - 

<0 . 3W (Max.) 

•- "dimensions/weights ’ ' Tri£3S8ES 

’^^Wmensions (WxHxD) 

Set 18.74" x 2.24" x- 11.93" 

(Without stand) 


(With stand) 

Set 18.74" x 14.52" x 14.33" 

fflffT 

Packaging 

(21.33" x 14.52" x 4.71") 

Weights 

Set 5.51 lbs 

(Without stand) 

■cm - 

Set 5.95 lbs 

(With Stand) 


Packaging 9.03 lbs 

T C WARRANTY ■ , • . 

Warranty 

1 Year Parts and Labor 


iss 




>88 



□ LCD'S CRT CJ3«MMl§rt ’’tt'for (Differences between LCD & CRT Technology) * 


LCD 

CRT | 

Perfect Geometry 

Geometric Corrections needed 

Pixelization due to black lines between pixels 

Continuous image 

Perfect Modulation Transfer Function (MTF = 1) 

Imperfect Modulation Transfer Function (MTF < 1) 

Uniform sharpness 

Less Uniform Sharpness, even with WAVE correction 

600 : 1 contrast ratio (Dark Reading Room) 

3000 : 1 Contrast Ratio (Dark Reading Room) 

Contrast Ratio dependent on viewing angle 

Contrast Ratio independent from viewing angle 

LCDs like white 

CTRs like black 

Imperfect Black 

Perfect Black is possible 

Low reflection of Ambient light 

High reflection of ambient light 

Poor Stability (Good with I-Guard) 

Good Stability 

Poor Response Speed 

Instantaneous response speed 

Image Retention 

No Image Retention 

Backlight Aging 

Phosphor aging 

Aging independent of image content 

Aging is image content dependent 

New Technology 

Mature Technology 

Low Power Consumption 

High Power consumption 

No Image Flicker * 

Image Flicker Present 



>1 fwS 


*T 


HS) fwitpra sir§c3HsR?pra ^5^ f&sitpr 


'®iCW«M> 1 


Nfflf5tc<Jt-*o>8] 


R'StuR^ '5#'a-R3>syuM attf^lH 'srWt?l (Display) *rtn, 

'»lw<K<p 1w?l RmVi (Display Device) i 

LCD# 3 it?rw2R s Rr’S'#)'^? [<imf%i7rt-*o>8: 

<?r®t i [■^tf 3 twt-5.o>o! 

(tSwff) LCD Iwtlt^ ^ ^Ttn 'SNW^rm, CT- 

(^s) \sfj>H|f}|<p Wt’i (Dynamic Scattering/Reflective Type LCD) 

0*1) fips Wt/=1 (Field Effect/Absorbti on Type LCD) f^TCtd 

c j i , 1c.'M'D ^i||S) (vsJicji 4 1 ® «I4!< 'S'^% [^T¥tf*tWt-^o>o 

few Wj i?ptr^ ^iS) fcqctt TO 8 


7* 

Segment 


9- 

Segment 


14- 

Segment 


16- 

Segment 










































i8 <t 


8 I 


(Pixel) 

^pft, Pixel 

f4t3^T W® ^ 
W*H1, f*lc.4|*i 


hl4lftt4i-^oov!>, o<5>, io,->i, Hi 
[<l4ll%£4t-^ooci>, *o^(<#), 3pi> 8(^)1 

NWf^-^o^, ^(*tR), ^(^)1 


[to^] Pixel <*Rf ^4?fig Picture Element. 1 '5TCW3T?Tl ^ ^ (Dot) ^ :5 Ttgt- 

<PlM fggp wra i "jg i 

^iiPrf^oW, Pixel < a Character. <sprf6 ^ f*Km *rc*BT ^ c#t ^£4, c^tro <^f4 gm 


ei 




h i 


b* 1 


r 


RlC4|*1 c£rf gsros 


’sjsrt, Pixel planes^? 

[gf4tPR4t-^o^o] 

[ter^] cmaarf^Pn^t'JsBc® <tr<RTs ^«iir: Pfw 

ClR (Pixel Plane) *tlw I 


[^t^tPRRl-^oo^, io, ii(’fft)] 

, ®i 5 Rt, ’wlRt'^t? 

[4t4if*tc4i-^o ^vo(gR)] 


(S&t3~0) ^jtf^v (Scanning) ^°i ^ftn slfePH (NsR 4<P ^<^f5 ^lc^ ^c^<r5*i %5^ <5 fTO 4N 

^5t?l arc* csTC4 fgt4 c^nj^ (Sweep) ^ i ^JtR\ ^ ^Rc<p (Image) 

cvuf c&?& i gjg ^jg R^\e» 4C3 ^I4tw c^rt ^ t 



^4JH 4lC4 <CT? 


[<l4lPt^t~^oi>d] 


ii^I) (?t ^#fe. *|i»f'9t'® '4>ifi>4ji«i R>yp«F*R TOtc^Rt ?rt*RR ^t'-iiCai %n^ «l*Slt*w ^Rt c«K?f (Top 


to Bottom) *t4'S Tfs •pelt'll 3[3, 'alc^ '»llu«WM Clifts < tt'1 I 

^ ww»i ■wtftk w ^ : ?^m? [jiwPtwt-^oio] 


[Safl ff] OT 4<^fl> CSf*^c.<t> Rt'Stl'b i£R° CSftv? ®llRH 'SR £|(,^s)<)>fD '3f??'tt3 i ' 5 It J TRT3TC3 

•^flfa, C*R Wl ^1, ^tRP ^TfpR^ l 

j» | -al^S ra ^TC^ [<l<MPf«|-^oo5», i8, i>8(' s Tf%)] 

l^rsrr# (CRT) ’RR ’SrRRTtRs (^arSm « '©tf5<FjRt ^ R§rm) Vi<#i ^ ^tr 

RRtWHR 5 <tt J $R (Raster) RIR I 

ioi tlF^m Nr^iPtwt-^oi«] 

( 5a ?r^) fBf% -s^rR ?m 'T'fR ’sffiRt 5lW &H {%<pPl4 ^<t i 4 Ww W 

'STtMtt^ ROT 1 $p<pR (Flicker) l 

iil LCD’U , t i fRm'ft?4Tf^?^t^? i^tPRRT-^oos-, io] 

WW, LCD-^^flWtl^t^t? [<il4lRwt-^oio] 

[ Saa j^j LCD ’J'f ^ffsi '5t=Tt Liquid Crystal Display. 4? ^ 'srRMtt^'S Display 

Quality '®I B ( ^ i ^Wpt, LCD c® Power-'S <i s? t “iRR i 

^ i foq, ^lf% ^t? <4 *rh?r i [^mPtwi-^oo'o] 

(Saff ^) tw^/^TR^t < f*R ®lt*f 'fl»lPlR»<l ^W4>(Sl«9 '®t 5 Tt?l ^ attps atc?tt*i Wl ^ 

'5tp?n C’TRT W I ^R^Tt <rcs<l iH^s <Pt^T®t iPfrlPlRj'd ftwi ^RPT 7 P*t'fe < i '®<lt c il 

C*fW WP5 < rrra I ^RPT >qf5 fetw aRpfe ^5 I 4 ■(wlWH ^ 


g ^ l 





*8*3 
>« I 


54 Esfi> 44s? 4*54, 4>1545 Graphics Adapter 454 i 
S8 I C45SfP3*t44455$'^t44>t4? 

^pRt, ’srf^fBT^RT C^U5ft^[*t*T 445® 44(14? 

'sp|4t, Resolution 445® ■ft f^Ri? 

'5JS|?t, #544 C45Sft^[ >, t4 445® # 4|4tl4? 

®p(4t, C455fa[*t4 #? 


C9 

9 

<il ><n 


3 


>® I 


SH I 


SV 


*s> 


g|iN^ m 4?t545 454? j4l*lPt54tj5oo8,. 2>o] 

K*Pm*o>o] 

[Sa ' g ^jj 4p’ v LST3l544 4RJ543 Graphics 2pT*f544 «HJ <j4'-'’TSi>lw<i 1®®54 "^iPE® 145*14 44W4 54 4lfi>5 

[^mPrc^t-^oio, iii 
[4t45tf i 154l-R.oob'-, *oSS(4l4)] 
[^lf 5 tWl-^oii(' I #)l 
[4t45tf 5 !54l-R.oSS] 
[^Wf 5 tWt-^oi'S(- i #), i8(<#)] 

[toj] c?iwl^ (Resolution) 445® ^f44 4(4(14 i 2fl® 4454s CTO ^Rf^s Ptt4?544 

c<ic®ft^[*R Pi®?? 4554 i ^44 4X4J1 4® ®14 cdosti'^ ®® 54l% ^ «iRfS 5445®®® <^f*t 

4f®4 454 454 I 1¥ff)®3F54 Ti>f44 54541^*1 4*4 454 T#fc 5445® ^T^PTi 2P^5f®4 4*R I wwl^ C#t 4145® 
^f4 C445® 3j”4§, 4I4444 afffei 44114 1 

<K*»1lfe l? 1 ^ 3 1444314 445® [4141^-4008, oi, i4l 

(S&a ffi <K w 1 lfs ?i> l%f®'8 144444 456^ 54^ 44544 1444314 4t ^4# <l#f 4f44 444 ^444W*t4 (5444- 
4JlC44t 1444)14, <131#X 4144, l4453Fl4$SR 4144, 14 1444314) 4144 4554 I <# 1*145514 ®§54 4344H 4541 44 I 
$}l1^4®t^-4445|S?#? [4T4tPt54t-Roo8, So] 

(S®*rJ] 4l1W 4^51^14-44 ^ 45^4^514 4f4 4544f® 144431454 4W>144 4414 ^144 4541 I 

<£f4l4 544 8 LED, LCD, CRT, CGA, XGA I414slf454l-;?oo8, So, SS] 

®W4t, LED, LCD, CRT <34X LASER-44 nffaTO 544 I [4t4s|f%54t-*ooS>] 

®pt4t, LED'S LCD #1? M®lPt54l-S,oSS(4f4)] 

LED. LCD, CRT, CGA, XGA 
LED - Light Emitting Diode 
LCD - Liquid Crystal Display 
CRT - Cathode Ray Tube 
CGA - Color Graphics Adapter 
XGA - Extended Graphics Array 

LASER - Light Amplification by stimulated Emession Hughes Aincraft. 

I VRAM C«H 4*41 44? [4l45|Pt54l-*oo(L, ofc, S®(4f4)] 

®?44t, VRAM-44 '5fflHlW*t4 C44 I [<)!<J>lPr541-RpSS] 

®?e| 4 t, VRAM-44 45l®f544 1 [<tl<MPt54l-*oSS] 

[Sh^] 444 44^ 4454 CPU’4 445^ 444f445 45t®? 454t4 44444 ^4 C4 1®!®® t5SP5! 4X44*1 4R1 44X 
ffi&Q ftuf ^ WV VRAM ^ t 

I CRT 44^1415444^ C44 I [4l^lPr54T-^ooS>, SS] 

^44t ( MC 6845 CRT Control 1 er-44 45)4? 544 1 
f&54rg) CRT 455^t4154 4yl 8 

(i) ^|^f445 445,14454441^1?. 4144 ^4 454t . 

(ii) 441 %2E*t 44H 44?, 

( i i i ) 45144 44 5C ft544 ;e t Wl i 



f 'Q 




i ^t? 

tort, -srrf%^ l^n:^ ^rc^p [at4tPttat-a°i°] 

fsg ^r^] ca aaiRa f®m*ia cmsa Tmnafi* Ratm Rf'slaa Maa 'srj ^masta %tm ata faa 5 ^TSj'StR (a<.<p 
(flR^ RlUMa CRtR fRSTRa fow* (,^151^(5 < P'5il(-*il UU mm sl^Gia 4)1*1 Rj-'iC'St < ' ( - <r ' i 
I 1024 x 768 ca'f^to^iaTtU? ' M4lPfcat-*oio(Rfa)] 

® 1024 x 768 ca'Sj'ytR aPlBtaa ‘ p f | Tt?l «jfl'SrCt«1 aal<is 1024f& 'Q '»lH> < P)l i n iaataa 768(5 Flc-stRW faflU I 
VRAM aH^ l iaa (maWR Rim? [amPttaT-aplo(Rfa), i'o] 


[&ZP&E) VRAM aH^lt aa ^'ST'frta-'iR am R?,^ (integrated) Rim I 
a,«l fHR^1^5ama4mam? RMPttat-aoS*] 

15f%? 'ftofa^S at 3 5taf5 tRa Taa* ^5 feviWO %as TORRlR 'Q Rm %4 

cma> toft i .<$§ C%a> TORTtRt faR^f'lR (^RSaRR ata i 

^8 I RtafRRlOR 5|^R W® [al4lf i ttat-^o>'0(Rfa)] 

(Sasr^J ^qica a 'sa^K aa 4a 'RRV 'RasflR (Persistence) m$K w<w %af5 afisms 
^ra^ni RFmaatai msmt a# ^ta ama at wra m5 (Spot) 'smt a*o to Rta Rta i 
%il5 utms 'am tot^iu mamaa ca aaa Rta ■ 571 , cat mum aar an atataaoiR 



5t^a (Persistence Time) 1 

a.£ 1 CRT »' 

TOtat, CRT Ram 'ft Ratta? [aWPttaMo i 8 , i 8 (afa)] 

( 5aa r^) CRT 4a ^"falR Cathode Ray Tube. 4(5 TO 4a# ^c«i<r5R<p RmVl, Rta RtaKR 
fro HiMm fsac?t am afa 1 4(5 4 a# cmfRi 5l^a Vacume Tube 1 
^<js 1 f%(^<3 ms sma 's ■ft 'ft? 


*hi 






(fe?rf) t%(^8 fwaxtt ^ amu 8 

(a) acRTcma (Monochrome) fisacsl 
(■a) aRRla (Color) f^RtU 

taattaafetat mta emu mg atat afog? 

((Bad ff) VwHfoc.-’# fip'nM'v’sm 5t\(.7yH aT§ at 5t?t#R awa aTj ala I ’1(5'* 1 

pMtca-O'sm m® mmtma 

[s^rf] from^am 5t?t^ aifu cw m 2500°c to ai^u cw arm i350°c mmisim i 

1m?ilT5p5 utm Rt urn, mu w cuh aumu uiu^t «f?a mit ujr? 

[Sair^] ^ 1 ^ 4 ) mrs ips Rt utu, ma 'srj ^s-^R-mmO (Switch-in-Current) m (mw*! mtfu ^trt 

1 aw Pif^c.'st cafe^TtR RtaitRt «nm i 


ao 1 s||pH> R>R(tt 4a> 2141a 'S 

[sam^] afttmm I^RttS ^ ^mu ? 

(4) RilR 5 R-mtR feRttl (Random- Scan Graphic Display) 

(R) Rit^TR-^jR -silfmm f®RtU (Raster -Scan Graphic Display) 1 
'©:>i itt(u s 4l^RctimTm'^'5 5 itT?t? 

(&3H§) crt ’fRlu 'qq i K mm mf, muit, fm*m amau mmi, ^fa, fssi tmifa stmfcRa atfmitm 5tif%4 

■fmttl (Graphic Display) atR 1 






2 . 8 b- 

«*l CRT’?2f*(1n i 5R-*r^#'e#t% 


l) CRT ^T® fts*lft2WR '510 fel Gift's, TWt 8 


OO 



OH | 


OV ( 


Ok ; 


8 o 


8 > | 


8*1 


80 


(^) rc=i<tuH (Electron Gun) 

0*0 (Deflecting) (Tf^f o 

(*t) f^R (Screen) i 

3 T 5 Jtffer; 'sm c^m m, «'tol*r cwt ^ftc^ i 'wtfvm 

C^ji> or^|^5 R>^, f^l<pi>|<q fDSc<5<^ fS<M ^>i!c^l sftc^ t£)^ <flc*f i 

'4'djh 

M ■’Wff ^ w\ %5 I 4ft 4^ft fdPl’ 6 | C« SI'S | 4t® 4 ^sft 

wmbt&i^ i 

f^FTPH s|j|»tT^t3 ^s|^s 

(Saaff) ^Tfm-^IWI ftlWt?t 4<I ftsft^H ^ 'SRT ftONfts. ?t| hh<( '5Rj*r ^*ft 5^5 

I 4W*K.<> sut?n?ft -^sf I 

(Retrace) > 

(Saa^) £| 0 ®j<p ‘IIrwh ‘iWlPK 4? c*lw c«f^ %$ 'srpift ?rf»l ]3 »t*K?F f?d| 3 i (Retrace) ^®Tf^?i 1 

«iji|'sn5|ei « 'SJ|ftq>j|»i Rdj-T4>lW^t 6 T? 

( 5aa D *iRfw C*tt*r WR c«tt^ %a 'SiMIt*? Wi <RetftM ftdl’T (Horizental Retrace) 4 ^ 
'3H WHI «w ft’TC^ra C^HlOo 'srmrw ®tft<*i| 4 i (Vertical Retrace) 1 
Si 4 ! ■tyjlRt; 4k*p ^t*T? 

(SD ^R> *r#5, *rt?r 

^0«1<R5»i ft5R3> (^ft^) ^ £ft^ \5ffi Sffe *fW ^ I 

<khiRh> ^ ^ irf& c^Wfa ^ 1^5 ^?r? 

<RHlfaS ftfae ftwift 4 ?# ^<faf ^ TRScf ^Rtsm (^ « %s sjft fts$) mq 

^ 1 4 ft'lHihft ^Tt^r® fttwm ft$w ^rn 5Tf 4 ^ 4^ 5Jt*Jiw ^tftra (’(wm) ^ Reproduce ^?t 1 

1% (C) 

i 5aa D (.4»lPiMjh (Chrominance Signal) ; srfg sn;*g sh spHfa 'srfc^ ftsf 

C^lwl ft^I'sl (?ft, 'stw f5[ (Q) fttfpgt^r -zm I 

<3R^tc^^tn? 

(^® ^fW '^JR 4^fc<P (3R I ^'Gl< 1 C c 1>1 C^ 2 [ vS 

f^T (£)?# opr ^ I 
v= Hj|’ / 1C^I§ C?[f*tO <^®1CO ^ "<g^l |?|? 

(.DPif®^ »pTk er^ « '5ig’ft®t^ 'srn^n:-^ c?PN3 
4-^ltCST '5(Tt 3 TT;' s> t% C^f*t'Q 
2t^ % = 483 

'Sisft^ 4? 1 . 33 '8 c t I Sift C^n?Tf ftl%^ *vfet ftBB'St 12 ^?f, 'SW 4 ^ s ^5 SICSiT ^ I 

t 5ag f) ^ ^ ^ (ft^5 (Text), (Graphics) « tft (Image) 

2 t l T 1 'fW3 (Display) 1 





88 


&<t I 


8^ I 


8^ 


i8S> 

RGB'srf#^ -'hWpRW-^oic'(^)] 

[Sasrg] ’jf^ftos vSIWfeiR ^ WTOJ «Ft | <S\ *lPn>M %C5 ?m?ra <5^5 fwa (^WlWHV 

'^-wc's?l c ^ <c H Rf*f8 'Sffft 5 ^ 'Q (V<?M|Rh> *lpfi^) vS'B'il ^llc<p i 

’ s rf^OT cw wNlwrit^ ^t? 

(oaa <^t<i wrsrf^lrrBf f%j} <M^N (RGB) RGB Pre WI^rftWTFK^ 

w fel RGB ^I^IW nte i 

^ PicW3 ^tw ^t? 

(Saaffi ^5 fwit >|^t>fD ^lf?<^)!«i ^ ^*1 c#^ 5 (Sweep Rate) *TK3 i 

MC 6845 CRT Controller to ’tffo? 


» *tR®, ?mt i 



R ‘ 5 tt* f R 
^ <i)<R 


8 tr I 


8& I 


Go 


(Swf) 6845 

(i ) <wlc<i§fa 

(ii) ^rtft 

(iii) =Tt^T <p1 

(iv) 

(v) 

(vi) -5 Tt^T y r i 

(tgs?r^] »tlw ifg ?T f§3[ i s.'asRiRha, 'oift^o ^^5 fe||4Kd 4 >Pm 5'5IM'S) >il<.l(,<IJ C*l sp'P'fa <mI 

''©15. 5flf<PS1 i 

'smt, fi>3if^f^ fac^n. ct fksra $n^M% '^r*fR# ^im wt ^t, <?rem4s sjtf^i Rctw 
'© ifsl^s wt I 

[4l<MRwt-5.oio, i«] 

[5aa 'PlT^I wsi® I^TC'Stt'© ^^5 < Pl B ll«Kl ‘ B tT > *tt‘ s 1tPt Tjfi) 1 ®i> >5? ' 5 I s (Frtf ^ f*T5 ‘lOT I 

wwlR ■gjt’t i^reit w® #f f^tfg? 

[Sagf] ^i|Rh? RjRj^S c^c^lR £|R wwub 50 70 ^ R® (Read) 

*r&m i wf, c^t ^ s(RRs % *rR*Ft?r c^rm i 3 RR 1 * 

“w*dR ^lt*f (Memory Map Display)”^! . 

8R3pa?T S | , 

l^tca f&aftou w i 

gED af¥t?fC®5f (Classification) 8 
(•iSwR^ Rjjuti w® i '9(.*i^" 3 itgj ^istsNwfflj ^ 8 
(^) f^PT ^ltc#|g (Single Character Display) 

(•<) <WIW^K (^&1%3TC?t (Text Display) 

(*t) •1%f^'Q f^rcti (Video Display) i 


<? 

u 

* 

(g 


Pk>CCS| sf^t? R$wR4i « ^PFt 








*1 


(^) l^rcsf^r *f?n?T 5 r ^5 8 ¥ 

^ i (Gas Discharge) 

« i rff^S 'MWl'S (Light Emitting Diode- LED) f^ttt 
8 i Pi $3^ fsF^M (Liquid Crystal Display-LCD) fe’TC?! I 
LCD I^TOlCTs t '®W ^ *tra, <?hh- 

v, i ^rtf^ (Dynamic Scattering/Reflective Type LCD) f^KU 

• 5,1 f^s t^/ ^il<t'SH FT » R i>fol (Field Effect/Absorbtion Type LCD) t^KH 
<WlM$l«3 ^sigspft I^TCtt ^ *(WB( 8 

i l (Segment) 

^ i ^s5 i)jtSr$ (Dot Matrix) I 
CT’lT^ T 51 *pnft 1 ^ , TC?t fifcsl *(W 13 8 


7- 

Segment 


9- 

Segment 

fe^TCIi 

14- 

Segment 

fsw.'S 

16- 

Segment 



( 4 ) 4 x 7 

(^ 1 ) 7 x 9 ^ijIQ^i f^TCU 

(^1) 9 x 14 f^TtS l 

(«f) «(tC 4 « 

i i 4)IW^ (Multiple character) 1w?( 

*, t M raG (CRT) %ror 
® i tnwsrt ’tjtm (PI asma Panel ) fwtl 
8 i . *TTs? '‘iTKRn (Large Panel LCD) Mt?l 

d | ^wuiPlPlldiR-0 (Electroluminescent) f^TCH I 
(*t) 

i i HWIWFR (Monochrome) f^TCU 
’ i. i 4MR (Color) f^ttH 
UMlWFR t^TCH ^ 8 

i I (Raster Scan) fsTOt 

^ i $r#4^jR (Graphic Scan) I 

led ^ ° 8 ’ oct ’ io> 

(Ss?r£[) (LED-Light Emitting Diode) 8 «R*Ufi Pifw^ (Binary 

Semiconductor Compound) CW <1#Rim *FR#S (GaP-Gallium Phosphide) m p-n mm *tk ^ 
Tsm ^VST# (Forward Bi aSed) 4<PM 'sttM Wi i ^ GaP Wt*P6l& fa* 

^ ^ailw l, ^af ^£*1 (wft«. cwM <S£*T) ®rt*T 'bit'll 4«W I OT^ OR*. 

» lP<I^ T % T Pffl ’tltPraR ^UPwR® (GaAsP- Gallium Arsenide Phosphide) *IM 

^i(.®T[ 4»C^ l 



* 


to wtos ^ijitorm *trttoN 

c«i^l<fB (Epitaxial Layer) R^fw to^*[ ^©T C^ttM TO i 





/s' 


LED C4 ^*\ i(Rt> ^TPlt^f© 10 J 


trrfa e«lcto spt (Vol tage drop) 

^ ^t^PT (Interface) <bj!wI *rBl i to 
^SRI ?TWt ^ I LED 4T?I ^o C^f*t ^R^Fl RR 5 ^ <Ntf© ‘ 5 1U3 I 


1.9 (to& I Wf, >ilf¥c^ *1W 414 t^t^PT (Interface) 4*u7Tt ^Br i tocafifcf 4*J 2, . 

£? 
*7 

_ (E 

RnH^T5 & *u|GJ 4| tofltt 4*fat 4? I 

ts 5 ^jtto tom *tto 43 i fa4iPw-*o*«] ! 

fewfl) ^ (Dot Matrix) tom 8 w5 ^rtto tottm ^ftwi vwlwSRr >e £Ft4t 4<tt 4s i 

^4 44s Rto 4?rre ^ 4 ft 4^ tomtotoi Tto c#t <tmwS ^ i 4 ^rcwsM led C4 

^TKst ^ cs* rtn ^otSai^s w 4tos ^ ^ijitSJ^ tons fo>R 441 4 s i ^ ^idjc^ 44^4© 4-7 1^ 

4fs (Row) 44?, 7 - 9 fi> 4W <?<nR (Column) 4t£4 i 4 %7R4 44# 4x7^ ^jlQc^ 28f& LED 4csiw 
44 I pR^ 44# 4 x 7^6 XJlEr^ Rj^m C^NtPTf 4*1, ■ "TO 4t4C4 ' H 1 ^jlwBWlfiJ R>4m <1*4 4C4t^. t 



■ □ □ 

■ □ □ 

■ □ □ 

■ ■ ■ 

■ □ □ 

■ □ □ 

■ □ □ 

w 

4 ^Ito X 44?, Y 44 >iklwj 4ltto^4 C4C4t4 fifsfto 44t 4^4 I 4 sttotC4 X - Y 

| 4to#FT 'S ^lf?4TFl C44I4 W4^14 £[to> \!slc$to<t 44# RPfii ^lc^ t CW § 44 

^toto *#4 'Q ^4 v»#<WM 4fc44 ^ «5 ^Mft4t4 W4I X 2 <4414 Positive 44?, Y 3 cs4t4 0 
(zero) ^?I i 

viiiGj-^ tom Pto 44i'c<r<i 1 5x7^ *r ascii to ^t tocn 

wt 1 


4 (*HS 5 |h C’tfiit??! 5 !? 

8 I '^JH sttf^ 5 ! fwtf? ?<fat ?s? 


<t I 


8 I 


fl 


— - t^raPftsr-^oofr, 

( Saa D 'illRN r»-n«r 8 C? ?£?, 15fc?s iS^lS? 

CTCT tfes ^1 1 dg|OT>re (Picture element) «w«iN&ft6 

«rat sftw i $c<n<Rii*< %r ?*r? PpsimID ’nfi? ~^s mi? «mss, it?r f®^tj 










i > 











i ** > 



y 



^ * — ^ 


[<J|<ti|p|^t-^OObr] 

[^tmf^-^oob-] 


W tew feJTCtttS stP*fa (?) ^Jpr&ra-^TR 

*K.'lltup.|a| «H*HlRtu !«(«« « ^#l-'®R'»t% 5 r *tf^ 5 ? 

<M M|R£ Video signal <4 cm?c?st?l5T*t?Jt»r«ftt*? 

(Sagffi 4 iilua»R Pii^Sc? W^frfifg fife's j^r^TrtgT fm# w»f ffira « 

(^0 ft’HJM, ?t? ?WT <fl?>fi> S>Rn ' 9 tf?^5sp^T 'RRsfj 'i||w| R^jhH; 

0*0 3TT#°S ’ft^T, ?t fitO?? '5Fj*ff <R<J; 

00 pRtsmt^fe^ ■ p fT 5 ^PJ, ?t mtf??t?s ftR(.4>Hfost ^ RRR; 

VRAM [^toi-^oos] 

’®PW, VRAM % [<rm#IM-^oob-, i 8 (-=#)] 

. *m,vm vic9*wn N?#^-*o><t(*tf?)] 

SEE)* 5 ** (VRAM) 8‘VRAM?tt? Video Random Access Memory. « Dual Ported Memory-^ tot i 
W»ilw f%^ Video Graphics Adapter Board-4 4?fi> f?t*t? «ROT? Memory rr^I? ?Rt ru VRAM 
Video RAM. ?*t? 4?^ W ^ts? CPU yp*^ ?RR sRsiiSR xs?? 4?# RAM ? R*iN <ra c? 

CPU'? ’IW ?MR? ?s?i ^ ?t I 4?# Normal RAM 4?^ 7Rra snaj 4?# Chip c?s Address <F??a 

?1c? i ^ 4yt 4?# RAM, Video Graphics Adapter 4? ?tW ?mi? ?Rt ??, ?t? ?twr CPU 2 tram% 

Imaging ^ 4><K.'o ’tit? i Video Graphics Adapter 4? Rtf? ?j?^is 4 RAM 1^ *m VRAM ?f fs?rt? i 
4 Video RAM f& Video Image ????;? ?st? ?W75 ^tt? >5?? Video image f?t? g^sl? Rtt? mtsj ?>?t?> -?Tt? i 

crt ’nit? ?«t? fcviawr <j( mi w $u m ^ ^ ^ , [?t?ft%?t-^oo«, o8» <*, «] 

?W?t, ’nft? 7 x 5 P isfsRt H ?'# t^rsrea ?F?n? atf^Rlt *WfC»t ?*faf ?s? I 

CR T ’nfm 7 x 5 matrix-^ P's^?l&di.splayfitt^yRm’t? <i f?t?s? i [?1?#tt?Koss] 


’hite® ?5jtt?5i? ?s?t ?? 

^ ’trfStt?? (Light and Dark 
Pattern) ?t?JW i ??7[ ^ ??t?? 

t^lul^ (Sweep) '<F<!re «rtw i 
%TC?5 vsr f%«|w fypstp# p 

4?° H ?4.£nif*fe «,(,<jc?. ^ot ft y« fsc? § 

c?Wff% 155 c#f©t (»)-©i?nt^1%f»t 

%t 'SR 'SR^I? 'Sttt^ ip?^ (□). 

writ? 5 f?OT? ?st? ^C=1<ttQl %I 'SPP 'SR^R -Sltt^ I 
'S’lTt? 5X7 

‘Wlt-ssl? Tfayitti’? '$rj 'srjrj c?sr- 7 x 9 ip??, 9 
x 14 'srwt? ~§j?s »rtc? i 


- MIDD 

- # □ □ • □ 
-• M □ □ 
-• □□□□ 
-•- □ □ □ □ 
-• -a □ □ □ 


■•- □□ • □ r \ r 

■• □□ • □ ^ \ r 
•- o □ • □ \ r 

■•- & - □ • □ l \ r 
♦ £!□ • □ r \ r 
■• □□ • □ 

(H) 

?< 


‘ cfl^f 


' ^]i«i cfl% 


(P) 

fe s f^bifD ^vfm 





f mt# 'Q wnst^ 

br| 4>M« ?RS \ 

(iSara^f) 


Ni<MPrw-^oo<t, i^] 



s>i MC 6845 CRT Controller- < 4 ? 3 ^ ’Era^Ts^-sps | 

'smt, 4 tii wh >4^1? ip? Tsrawm ^ i 

'si'W, Monochrome adapter-»4?l bl ock diagram 1 

o 


'fa1^tf*ft^r[--^oo£, o^] 

















*<t 8 

io I 


random 

polarized 

light 




vertically polarized 
glass 


[^# 1 ^- 5 . 008 , Obr] 



only vertical 
polarized light 

horizontally 
polarized glass 


dc bias 

video signal 

° 8 , ^ 

■T'dlt'S’ ^ ^ < 

(Ssuf) Liquid Crystal Display n «jft « « *• »™ m1c Li< l“ id *”• * H1 * l .°? r “ 
S^.r order *, W. Liquid ^ Electric Field <f*F) *W’ «T- W, «=> «*" 
■srfSr^TQT^Tt ^roTf^T^ 5 ^5r^tn , ?TT<! i C5 ' s Ttu?l ^ I Wt, 4<! Optical Property ?l 1 


LCD ’ll ^*1^ B3PR:^t ^ 1 
^5tsW, LCD 1 

^sRt, LCD-4? CN I 

^sRt, LCD-*aRT ^JW ?*? I 


POLARIZER 


TWISTED NEMATIC 
LCOIS ON 



(Transparent Conductive Filn, Electrode)-^ * «W 
w ft&s -imt ^T5i% f¥s&?®W!\'W5 Energi zed^ i ^ d ® ^ 

^ Black Paper *tfa TO cfl* ’ 

OT, , Energi zed TO TO«* W ^ «*« «** y Ww LCD TOstft ^ ^ ^ 1 



H I 'silijPto atlPM WW’tel ^RlWfsj ^ l 

T5 (^t, ^<p(5 4tfe) <*PsH>fa C^fC^sJ ’$& T&t^Wf 5 ! ^ l 

dEB 

I — Dual port video buffer 




i<re 

•NwPftsrt-^oo^, >;>(’#), :>£(<#)] 
[^mPtRt-^oii(^)] 


Address 


CPU 


Data 


l£>| Display 
Memory 


Address 


Hsync 


CRT 

Controller 


> (To CRT) 


Vsync 


-> (To CRT) 


Attribute | 
data 


Character 


■ Scan line count 


Character 

Generator 

ROM 


Attribute data 


S.Dots 


Video 

Processing 

Logic 


► Video (To CRT) 


TV 


«9 , 




R(^?( sftfepi ^uM*Sl«ra •ff 5 ? ^ i 

Graphics adapter-^? I 
«HR»«i ^supsHJItiw c*K i 

(5gfl <Ffog? *1^5 fen# WT^t^ ^CTJ 3tEF 1 

C^) ^c r i)ufH*i (MA- Monochrome Adapter) 

0*0 £ilf<N (CGA-Color Graphics Adapter) 

(*t) (EGA- Enhanced Graphics Adapter) 

(^) (VGA- Video Graphics Array) 

($) life's (SVGA- Super Video Graphics Array) 

0&) <d<jR>S<nh (Hercules Adapter) 

(1) ^|PG- 9 hl<i Wire (MCGA- Multicolor Graphis Array) 

0®0 4'si(5c'®'tt (XGA- Extended Graphics Array) 

*8 I ^CHlc^l^ t^TCSJ ^ I [^WPf^t-^oo^] 

E) 8 ' s 1%K 5 TJ^ TOT MDA Card ^5 W TO 

<ltCT I 4 ip5t C*tfi> fej>lH I Ife* (D) 4^fE> fe fefi* ^ 

I ms c^r c <5 tltS^ ^ to nf*u>c<^ 

^RoiPiv® to i ^wm* TOttapm c*tf? f^ww'Q to i vwiwh^ 
wwiwiai c^r®F^ fiioiiw ^ i ^firfe ^i^n> «tfiit>i*Hi ^ngte 

tsj'viw* mn ^iw© to ^it^ 5 1 ^f ^jiih few ( 4s ui^t®rt®r c*#) 
c*TfS 19c® ^rom to ^ i 

v feu'll i 

mda vo ^rfeftln x ^ ^ ^rtwtfecsjfe c^ ^KnfS’ to i ^ ^fevs 

<il^ \38V fe^ci (^) (^5?t^T £^rf*fe '3£?f I 








G->tQ3 v3 


i<f I LCD « CRT dlWMfo? »ft^I ^ | 

LCD « CRT W(J *tt#T %T^«t W ^ I 


[■^ti%wt-5.oo«] 



Perfect Geometry 

Geometric Corrections needed 

Pixelization due to black lines between 
pixels 

Continuous image 

Perfect Modulation Transfer Function 

(MTF =1) 

Imperfect Modulation Transfer Function (MTF 
< 1) 

Uniform sharpness 

Less Uniform Sharpness, even with WAVE 

correction 

600 : 1 contrast ratio (Dark Reading 
Room) 

3000 : 1 Contrast Ratio (Dark Reading Room) 

Contrast Ratio dependent on viewing 
angle 

Contrast Ratio independent from viewing 
angle 

LCDs like white 

CTRs like black 

Imperfect Black 

Perfect Black is possible 

Low reflection of Ambient light 

High reflection of ambient light 

Poor Stability (Good with I -Guard) 

Good Stability 

Poor Response Speed 

Instantaneous response speed 

Image Retention 

No Image Retention 

Backlight Aging 

Phosphor aging 

Aging independent of image content 

Aging is image content dependent 

New Technology 

Mature Technology 

Low Power Consumption 

High Power consumption 

No Image Flicker 

Image Flicker Present 


y& I 7 - Segment %TOf? I 

7. (Segment) s 7- c^mtsr^ fw?ra ^rt«uw c®f>isito ^Nt? o - 9 4?t c^fwt 

c^n^rt ^nra c^it^ <wim?i<i a - f < #s fwti ^t t 4 led ?mi? 

I LED-4? W fat? <(MWl3 2Rt5 R^ajC 11 !? ■srtsow C^tC=TT C^tM LED >5pt '5tt?t? C^TT^Tt c^rwtfD 5pjj «|ft<i> i 
' s l1? 4 ^Tt-<?T5t? *H?JCT 1?^ ^Tff4? ?«f ?t 7T?*IIt frsf? W ?t?, ?1 fe? fkat Ctfsft^ | 4?|^ spr® 7fi> 
LED *5^, -*iltn?w a, b, c. d, e. f Wtt C^f^m^Tl i 

| ”"| •*• ; !• Z* •-! I- 

I — I «J 1 1- -I • .1 

4 CH ^Ff ^ *R*IJt WV CW LED >t<H»N, (T^^TtT^ 

£MR<4 <3J43j AC<1 ^13 LED-'QC c ilc<? OFF '5J3 \ 







































Ml 


fwn ® '3ff1®H>l?T 

(.■'to-li ^ ■fag *tf$®, ^ | 

[ Sag fl fesN 5 *^ cwh ^rs 1^wie> 'sj^jsrra ’mts nft® % 

W (Horizontal Deffecting Coil) s fejF*fe to 

Wwffijp (Deflection) ^c?r i 

W ^^^p^ to (Vertical Deflecting Coil) s «lf^ ftq^ to$ tenfr 
<iUw >»nuMq> 3 l«n) f^jjR> (Deflection) i 

(n) (Centering Magnet) 8 *rt Kim 4 f* 

^ OSrt^t 1??, <1J<KM ^1 

fa) Kfrfr ft (Pinc ushion Magnet) 8 ms *®%® Si* ^ fw ^5 %to 

^rt-^rt f ^ 4<r *p to tsrj feqi^« s **ct* *nro ^RPf ^tt 

^ 1 ^iiw fwpR ^1 

Mr I fa3F»tftl^ t f*RBTfc ^ ^ ®R?t to *|$®? 

[S »af) Refresh Type CRT Di spl ay 'sr^tOT^Tf ftts ^ 5 ® g 

(i) ^Pfar am 1 ^, ?ra ^ ^ 0 ^ ^ftc^, 

(ii) ^ro$t®, ■m few ^ 5 tm§^st*rt m ^mcs wtokj ws, 

(iii) ^ cmjfo ftc^.Ktfewqamwwyf^ (Beam) to fara sro ^us mm ®t<t 
(Tv) «‘W®*3gft*«TOfewfi5)f& (Deflection) frpfamt $CT*fisr %jrj 

(v) 4<r# ’pft, ^ ^mi *tt$5 sitos 1 *tfm *im® to, ®*ft ^i?n ^ 

< Vl > m.*W), Kt 'V&mfrXto* (Heating Filament) TOT fe&Wi 

^ 1 WmH f^mlB ffe*n»T? ftK 1 

[Sanf] ^ (Advantages) s 

(i ) wrafa*!® /iii«n.<m c&to*t ^rt c'ftft 

(11) 

^faKt (Disadvantages) t 

(i) K?FC#f, 

(ii) KWS CTCTtf? aTOl, 

(iii) S 5 ® 1 

1 pSttraft fo ^~»t %g »tf$® | 

(’ 9afl f) t^icust &tt«t Pi'oiisfi) fercg R*Pift® ^■*t'smt ?j^5 % 

( i ) ( Emi tti ng) TOT®, TOTTOfa, (Accel erati ng) TOT®, cwft", f5^ 4 * 
fafcilvs 1>IW1|; 

(ii) $M<w3h frn jptf®?, (Flooding) 

(iii) (Surface); 

(iv) 4<pfS filer 4lt«ifl^ (Collecting) is}® 1 

*>l C*Sftiref5 l%K l^'STKlD f^TttfiT fiW | 

(S 8fl|] (Advantages) % 

(i) 

(ii) t<MHl <ll<p|<i C^Ttirtfl?! W^T? (?T^, 

(iii) RgjFs a*^ ^®TTt? £ttirt®R <7T$ 1 

(Disadvantages) s 
(i) '5^ n^if® 

( i i ) < f“l(. c il '5 5 RT ^RTT ^>i|<T ^Jt^TRi 1 


(I 

e 







[Sw^] ^locgpf ^Jlf*K (Interlaced Scanaing) s ^rtf^ ^ cw ^’T^tf^ 

i 4 <j# ^5 (Odd Field) ^ (Even Field) t C^ ^Jtfe 

f^iF5 i£R* CSrFS W W ^^FFTl^fr^ C*ft ^S, ^5tC^ ^XFT ! 

4 «ww wRf® (Odd Field) -Wit (Even Field)rWit ^ i ^Srtl, ^ 

^TSRI f^reSWlW 1 Ski P ^RTt 33 J, XwH I^Wpt Rp^WIt 

Ski p wt ^ i ffe0 w%> <t>dt*i c^t ^Itj <^f, srf%t^ w A f^j ^c s »«h frs w 

C i 

i 
3 
5 





. T 


in 1 st vertical trace in 1 st vertical retrace 


D Inactive lines 
in 2d vertical trace in 2d vertical retrace 


1st field = 262 V2 lines 


2st field = 2621/2 lines 

l 


C*v3 


*8 


firame = 525 lines 

4 gj frfeos c^.<rft> cTt^rT fwi ft*© feft i ft 5 ^ Iwi frsft ^ or i filers ot <wfi> 
^ Tspffc, c^fi) i3^sf& <gs?[ | <«rc® Sff% C»TWre «of& ^P 35 ^ <3R ^Tt^T I ^ « 

^fcig pS ^ bo >tfct.<W /C>1C«f® 'Q )<tH (to >|R(<M/C>t«.<f® I TV 'spSra, ^W?Fi ^Itft, W® 

l 

4t' Jl 1lfe'i3 ftf&e f%*RTW 's ^ # ^??*f ftra 5 t$®? 


(Saa fl) <>t w iife'G ftft's ft^RiR d!> ®R?*t ftra «tf^®, ?r«rt % 

(^s) «wllSRfl ft^RTR, *It3 TOO *a^fi> ftft^ '5ItC 5 Tt ftwH; 

(«t) HJtsJ^S. *fl®pj, *lt ftS^T alRhillW 'spj*tJ <Ft<I; 

ProapRltfet. *iMj Rt f*Rca*#5f ^ ?rW; 

'S.ffb- CT^IKliJ'St caFtfejffi t^r^t^TTM (Chrominance Signal); ^IWT ' 4 HW. ft® 

C5Fft?H ^ppst <Rt I 1® (C) <1^ 

(®) gr* (Brust) , ^it nrRft?.-4?i «ftc^ i 

^ ^ ^ 9 tR ■ft? 


(®) 


[Ssirg] f^4 l1 l g. (Flickering Effect) * $W& (Flickering Effect) *fra ^ ^ 

fvi’Gtv'B jsRlt fijRlt I aresjpr® •stft CTWC* 25fft O 5 ® C^TRRt '® , «R PWBl 

s(f% CTT^PS 25 ?t°^5 'srtSB (B1 ancked Out) ^ I Wt, luftfl “'I'llil ftSftB C’TW ^TR, ^c<p^, ft^lRs 

i wyflR ■ p tif® <ih^R 4 2(®R ^ ^?n ^ i ^ ’Riftr® 251^ 

CRStlWR <#^t® BO^ft 3 ® OT*tlrR^?t I (R 'SW CRC*I <Rtt6^ *rat '*tt^ ' 5 Tt I 'spfKlft^ 5 25 

’ff^a 50 CR*HlRm ^11 C6tt«t ^FMt #t 9 lt >3Wtra «TtW ^Tt I 



I 


iW9 'Q $(£& 

i ^ ^*t %?? *tf^? >ft^ i 

^mt, [^#^-^o^(^)i 

(Saflf] 'srf^ f^t^ ^®' lc f 3 T^ fel nf^s g 

(Buffer Amplifier) § % Rg (RGB) c^ 


^ RGB Pre Wi^rfW^n?^ W fe RGB gfop l ut *T&m i ^flfw, ^ ^sr^H >s 
Pi*sc^Hl>i f^R]Mc<^ 'Q ^lf?<FiM *r I^T I 

^R^l°i ^ ^ifS^ih ^Pu.Wl>* (Horizontal & Vertical Oscilator) g 

f^Hjisu^ $J5'srt>h s§t^TC3 C^°\ i ^lf?4j|«i ^Pu<nL><} ^ifl?<wt«T "Phc^H^ 
'o|f?<Pjl c 1 t 


RGB (RGB Driver) § ^ RifS Respective ^Frt^ (Col or Gun) wTsrf^Fl^ \ 

^R'sr'Glei \3||uf<pji®i (Horizontal & Vertical Diver) s 'Q ^ll^sjt^r 


RGB ^^srf^Ftnt^ (RGB 


Ampl i f i er ) s RGB ^\\*H efts 



CRT’<J ^m\U5 cem ^ i 

^R'sruh >e WfaftFFfafa (Horizontal & Vertical Output Amplifier) g^w^M 

IHVT (Integrated High Voltage 

Transformer) ^srBK <$>(&(& *f6r?f i 



^fl^^bRslu (IHVT) g IHVT, CRT WV High Voltage DC ^ CRT (TFP^ 

CoTtAw l 


^ ^ (Mode Select Switch) s/sp nq ^ #5r5m ^\ c<^ (Sweep 

Rate) <#w*T 1 


(Power Supply Unit) g ?niii$ *p*jf ?rl R$f5<:<i> ^i 

120V 60Hz <4ftc<P RR ^f i ^Rfs, %rt<i> (Accelerate) 

C*f ^iRif® C©1c^'s? h<;<p|<i, 1 SHI^S ^SRSITS <u<j^\s ^ i 

^ I MC 6845 CRT | 

[^•f] 6845 ^lajMfaUI Rff? g 

(i) c^tsttCWT (Programmable Screen Format) 

( i i ) ^31*1 ^FK*I*T (Bui I t -in Cursor Control Function) 

(iii) (Built-in Light Pen Detection Function) 

(iv) C£fWR*i<!«i <F!?T?r (Programmable Cursor Height) 

(v) C*fRt\ ^ii'^ ca^llq?, Wt^ilRPtfD (Paging and scrolling capability) 

(vi) C£M"W^ ^ 5 l 5 }c<n^A^-t^N(.sl>i '^11 ^ ^5 (Programmable Interlace/Non* Interlace Scan Mode) 

(vii) + 5 0$\*$ ‘ p Ths?rRl (Single + 5 Volt Power Supply) 1 

VU -sJlR*^ ^T 'Q ^ | 

[Sa^D Wfwt* 5 ^ fePlRv© ^5R5 ^5 1 TWt g 

(^) ^Tt ^ I 

(^) ^if¥B t%fe^G #ter ^n<i i r 

(71 "<^fD •nflcvs ^Prf^fe f^RTl foR^S CTOlRco | f5W% 

^ csRsrtf^ w 1 feR^S ^*> sfa 

c^c<pc^ 50 70 ^ (Read) ^ ' ? ftoj 1 Wf, ^TTfC^ (#h7f) C^RTTf £ff%R^ f^ ^ (7N1T, 

^ s(Rf^ ^*i1c<ii “cTR^lR Rtr:?| (Memory Map Di spl ay) ” f^TRTf ^ 1 


KMtlCy frfoK-fr ) 



C‘ s iQc*p-al=n- l i 


Wo 

RGB'^1^'#i5c^?R s ^WT 5 ! WR* | 



RGB VIDEO 




jjfcb | T3sit^f^s ’arrtTst^tcsrsr c*rcsflt% ’srn^i?. <^*>1^ i 

(Ssir^j fefeffi cTOfe t sTfs ^pt *rt<jw ^Ht ws. 1 1 ixwiRw* I6fi> 

( C^R^pR El 0 ^5 F 'tW) sTW 'SM ^Rft S.IM’S. 4^?. ®tf^>fi> J* 64 (wiki*? (Kb) c^twlfl f^C?I *1^ I 










SW 


'So i ’^jtPK-^ ^n-^rgf^t I^k i 

fe&grfi) ^•G|<iw>l ^ltf?g, 4? (Advantages) § 

(i) ^f?3 ?*^i ??, (iv) ?Jt^?1^5?40? m, 

(ii) (v) c^r (Gain) ^%’ltrt'S 

(Hi) &n>lRi° $.c*P8 ''fl ??, (vi) ft 5 ® Gf'jcijRl t^RjR5c5« «il5.n Gp^c-aPi's! j i*ih *ttc^ i 

^Brcsff ^#fc-4? ^]f??T (Disadvantages) 8 

(i) 4T$ wlltf-Wt^ ^JtR°s 3? 3 

(ii) (.-wPifDRjfS.JH ’flu i 


«b i \sRilfi4 ! ®l^‘ 9 t 4 °iPiR>'? ?*f?t ^? i 

(g^rg) 'b&ilPl* 1?SR#5 


o ^ £|<PtOSKt C5^R 

i 7 $b c \, 4$ 

4^f1^d>“Fr c'slwt'sts (AC -excitation 
voll age i.e 30-100 HZ, 15-60 Volt 
rms) ^TWT?! ^ i tfef 

%ir# 5 nH 

C^r^TtC-Tt I 



f^TO ^0=14 


^®T 


V 

# 



5,(.«i<j>(jjl'a ^ fiftc® ^(. c l<pGa < P ^3?t? 4fi> Ri^'s fSpr5t®i ©mIm* < pl'» (A1 i gn) ^os 

(.<p(.<n, ? ! ot *uli'3fii«l«1 (Materi al ) 'Sllt.'nl Rtt> ?f^R> ^Iswlc.'s s(Wt i 4^ 'STRHt C < *TC<P '4f*R 5 

’(ftsitH odcsil "Bt?I *105 1 40^ Tsf^TtfsH* | 1 j |R|?/T?i c^p < ^fi5'» TjI^I vijqpifi ’^rt l 


agigfa » | 


>1 ftfejfsnm M«t?*Nt?s? 1 

(iSw 8.b ©qtE5? gD?j I 

5.1 *Wlt y ll'5 C? fi>'5o < KI (CRT) *$? 'G ?*R| <P<1 I 

'smt, CRT-«£RT « ^t*t1^ ?*? I 

'SF’ftt, CRT-4? ^ ft? 4M ?<fat at'S 1 
m?T, Qmffi 4? *1$? ft? vsum 4 w ^I<2t'tt% ?*fat ?s? I 
wm, 4M&f5rsit?f5 (CRT)-4?ft? , 3ra??? 5 ? 1 
^f«l?t, 4?sft CRT moni tor-4? *ft? © ?“fat ?? I 

'4??t,1^l?ft4?^«?ft^^ft??5?*fa? s ?l 
^I??t, ft??? CRT-4? *1$? 'S 4l4®t*H^t ?*fal ^? I 
^mt.CRT ?RB«? <3 ?T ? ftl e flftt ?*fat ?s? I 


(Ss?r TO^g) 8.5 gt?? 1 

«l Pl4l?liD f^^ltl? « ?#1?if^? ,i f?r?s? 1 

(i&g? ^raany^) 8.5. a^T 1 

81 fww^, t^Dlwsit ^1^ Pi^lnfD f\t> j ic,'?t? *s ?^?t ?*? 

8.5. a§?l i 

<M »ic*i|(,4 , l i l Piww ‘PtHlJSiv fcfo'S Pt’lHiH ?JNJt <F? I 

[i&ssr TCrei) 8.« 'oi^c^n Eft?J ! 


[<ll<I i lRl?I-5oo'S, ofl-, obr, o^, bo, bi, b5.] 
[■^T^rf^n^rt-^ootr] 
[?l^lt i rt?t-5o5o, Roii, i'O] 
[?Wl i tt?t-'5obo, bb, b'oC’rt?)! 
[?t<Flf i f^?t-5obo( < lf?)] 
[?Wf i tWT-^obb(’rf?)] 
[?Wf s l04-5obb] 
[?WPlt?t-^ob^] 
[?W%?t-5oi^( <> ff?)] 






HI 


VI 


NWf*tOT-^oo'©, 08, o&, M] 




^PMSu|<j c<#t*irem 

^ I Piww ^fat to i 

fare 8 .vj>-^c^ i 

sPF'®iiWN^CRT *i<for »w tom i[^siPiwr-oo, o<t 9 ov, .o&, **] 

^mt, CRT Scr un-4 c*rf§^[ ’<wlwi|« «J0Rlt ^ TOMtPWl reKfOT TO I . [TOlP^-*oo v] 

fare regjsrer|f) 8.g ^qcwgy g^T l 

CRT «w ^ i 

[i5w ^recargffi 8. ft fflfcu i 

&i w c rt h 9kw\ ^*it*R?re to i -[^wPiwt-^oo®] 

(Sag resgre^^) 8.^ '^^cb^T i 

io i $rc> >&l*iWI*pt^ TOil$ ^5 r 'q <H*f*i^f's> ^to i 

^iret, '4HH ' £ tlf%^ <*flsH?t?r c^i$£si srj ^sirrtsfT 5 ? 7 ^ ^pfat TO i 

^t, ^w* I^Rtr ^si^tstTsr i 

^smt, Color graphics adapter bord-^block diagrams operation ^^TOi[TOlPlwt-*o>}] 
'SHPfSJj ^iNn>ki^ ^fat *FtQ | ^ [TOlPftret-^oi*] 

fc WW, ^Pf6 jm ^fat TO I [^Wf*l^t-^oi8( ip ri%)] 

I fawjj) 8.H ^Cb^t Bf^J t 

i ^ *iF(Gm*i *t4re ^ to' i Ni^tPtwt-^oos, oft, 

TO^tt, ^IWlWW>l CRT ;*ri}IHC44 4l<» t^^ttTO ) 

(i5^re ^rggre*~crffi 8.H jq^<u i 

X.I f5^LCD^^>e^n^^TOI 
[5&a reggre^ffi 8.v gsl<ij i 

| Tsrf^f^j fiftf^ET ^RF TSt^tsJTsT ^£BT ^®f=Tt ^T I 

fare respcrq^) 8 .& i 

>8 i sflfrof TO^H>fa ^fat to i 

fareresfar^) 8> ^qj^f g^J. i 
2><M Cffi 4^5 CRT *JpU>«4 i 

[tS^re res jcq*T7^] 8.io ^cc^i Bj^J I 

v&r cwfa <£re# LCD ’sifiJSaw i 

[&3!1 8,^0 ^<|j | 

<3^ LED ^sjRSwn i 


[TOtf*ft 3 rt-^oio] 

[TO!Pfc*i-*o> 8 («if 4 )] 




?TSE<FT 7 ^] 8.^0 ^Ts gt^J I 


^V I 


[i^re ^rsza^y^] 8.^ s^r i 

^1 w 1 wM 1 w?i#ft^i 

[^?r ^rsjca^'g^] 8 .^ gS<i] i 

^o | v tT s T c>i<pHc.*i^ ^*N“ ^?f l 

8 .^ ^[C^T | 


(^re 










* 


pt+~ 

f 

: : > 


k 

(Dot Matrix Printer) 


d.o 'Q Ist^lwm (Printers & Characteristics of Printers) 8 



(Printer) S Print ^ wf i gwt°, f£f^ (Printer) 'iil'S'S^ 

(\»'o|«{J1 1 'JTfit <Pp"lSu|<l »(PtU(,'Sl (71 -WH *6 -JllR 4 -^ £(*lf*fc5 '5^1, '0|C'1<1 1 ®K'#I<P'»I<^ 1sp5 

(WV^fl) ■JtTa i ^tnt®ra %g«i ^ (Hard copy) ^ i isf^ra >Mct>cy « 

'ailwS^ | 


§ (£.i Hp&B (Printer) 


l 


3FF (Block Diagram of a Printer) 8 
^ stolen ^c^^dJic^i^iR^jleT fwl^TT (Eletromechanical Device) t 
iPwh ^ItOT#T (Assembly)-^ Rra *tf^s l t^Ht3R<P ^TlR^ (U 

>tlf¥5f5 ^*tw?rf 1Rc?i s 

^ i fk<Fts ^jI'wp fk<H^> <ra; 

^ i r*hji«i c^Hic^rSs ^nfw, <pc<3 

o i cwlRrn (Activate) *rt ^fBt W$ ^ 


^ilRp5f5c<p <?c<] i 

■gf^f cwlR^jM ^ilwiPi Rra 8 

i I f£p& C^5 WteT#r (Print Head Assembly), 

^i W$ <p>|R's? ' 5 f^ (Print Carriage Motor) WR7P#r, 
v I fWT^Jt^P#T (Ribon Assembly), 

8 i C*t*ft<i ^oIcjimRi (Paper Movement Assembly), 
(t i <7TO ^Ic^Pi (Sensor Assembly) twtR I 




^-asiGa^i 


» 

totwa- ^to *mmH m Tsmm c*r*ttwt \ 4*rtw totSfrR -toto to@ i <i ^ 

ftolc^ *rwi c^topj ^t*R <?^c^ ?trhj i ^H®6fa ^r© tot vq^ ftotw ftoR ^s ItoR ^jitor 
(Status) tototw tot?© RftofS toR ^RPt *fl*H ^ 1 



fsai s c.a l£i*oiw<5 ir* ^nnstN 
# tolta* fctPfiF^; (Characteristics of the Printers) s 

1 ©w totwra torc<m to^p^fRR -to, 'o'ef, ^ *tr to?t 1 to 

fapfe^ toN w\ o 

(Speed) s tolWd CPS ■ Characters Per Second 4<R LPM - Line Per Minute TOt 
Rto© ^ to cjic<pc^ ^©wrt to toe (5 wst^rl ton fto Wf xsf^Rt fg HS l m 

^ 1 c^Rtfto (Quality) s ftotw? ^tlfw c*r*ttR^ ^I^Rc^© ^©t fto 

^rftor Rto ^ <*tw 1 Fully Formed Characters 4<J ^TltoJ ^t’ftwt c^l ^c<fr -<tofc 
(Letter Quality- LQ) 4 ^fa tofc<ra ^fttoT ^RIHI c^lrrlf^ to to 

^ftr^, c^Q'csTt ^c^- 

Wtto w*R1fto (DQ- Draft Quality), e^riitPiiu (CQ - Corresponding Quality), R?tR 

C^Rlfto (NLQ - Near Letter Quality). 

v2>l to c^ttor (Print Mechanism) % totto <?m *r?nR?, ^ to c^itoi ^Rt to*t ^ra, 
CWf § toR, cnwR toR, toR, toR, cto toR ^vojlfi 1 

8 1 '<wlw5ta to (Character Set) % toR xRt ^Rt^© (to tot <FTttoR ^ <toRr ?R toR ?rc*ljt 
cto ■^c?r ^?rtc^ 1 

<t 1 tot^R (Interface) s to m\ ftotto tot m#Rswrt RjRRrR wj (to Rlw ^to <ra 
^xn^tR) ^to ftonRr wi (to Rtw rs <?ra ^sjrw^id) ^ra, ^©t tof*t 1 

^ 1 <il^k totsf (Buffer Size) s fto ^ #t to^rR tot ftoH c^ ivi i Rc^© \st 

f^^<i 1 

^ 1 ^5 (Print Mode) s to ^t?ft ftorrM WRt ‘ 5 TOKR tof*t 1 

v i Ito (Print Size) s to to tow ^rttoR (to r 0 ^) ^ tow 

Rw^t i 

* 1 (Print Direction) s to r ^7© (UnidirectionaD,to 

(Bidirectional) Rtf^^totlw ^7© (Reverse) ^,^tfwtTOi 










* 


±<b(t 


(Classification of Printer) § 
fi%sJN»lc<l Gjftft'tf'G’ ^t ^ I 
fst^ CC4R4 ^>ilW ^ ^ 8 

* f (Impact Printer) 

*1 ^ Non -Impact Printer) 1 
ft cflrtom ^apriBi § 

* 1 Sl^Rf ^t <wlwBl« (Serial or Character Printer) 

^1 I^T^Rf (Parallel or Line Printer) 

■ * l- (Draft Printer) 

^ 1 (Letter Quality Printer - LQP) 

0 1 f%m c^#t^ (Near Letter Quality Printer - NLQP) 1 

1§)%T ^ p ?Tra ^ ^ S 

* 1 ^Tf^rm ^l<iw>i (Parallel Interface Printer) 

*1 f^%TR (Serial Interface Printer) 1 

twlPtasi ^ s 

1 1 1 §P^ (Dot Matrix Printer) 

^ i c^fe^rtsT^ (Daisy Wheel Printer) 
o 1 (Drum Printer) 

8 1 C^T (Chain Printer) 

£ 1 Wf 1 $|%r (Thermal Printer) 

■^1 f £p&t<i (Ink Jet Printer) 

^ 1 CcTSrt^tsf^ (Laser Printer) 

V 1 $wujl>Gj| 115 <t> (Electrostatic Printer) 1 

1^*1 o 

s> | (Unidirectional Printer) 

' (Bidirectional Printer) 

o i (Reverse Printer) i 

(Impact Printer) sate 
Gtjm ' 5 rt 5 TTC 5 I 

<ic®i 1 <r»rPi^ wj Rw f^st 
^ j fsp&m R«w* *iw 

I (Z&5 ^°sW ^ 

f^CTFsr fwto© ^ 1 ^ 

*oi© 3 i fsr^m, fsp&fa, sai*i 

^ ^<ut% fst%t 1 







» 







(Non -Impact Printer) s c*t 
^i®t cro? < iR<ic'o c'i'SiM ^[Pi 

(. < plc*ll Stef'S 1 ^5J, ^>I(.<P 

^rt i ‘5'C's lift'd «t'i) <$mi<i ^ i »£) 

cto ISpfcsjs -Ft i '5rtr?rr, 

'sG^'lR? ^'0)lfn ^t?1 C^rsrt i*p(5lt«il I 4 Isl'GIW 

fst^^s ’’’’K ^ -*m ^mtc^ <pr##i wsra 

* 

jp's ^ i *k«i ic f^f ^ ^ ^c v i< 

^ vp\ \3 ufara ^ | c G i'srl^ 

Wfa, f§r%t f^m 

%5T^§t%rf^ ^voJlPr fat%I I 

Wtito W*fir W5Rr (Serial /Character Printer) 8 ^Trails cwi atf^tea 

^<pf5 <k<i <PJI 0 < 5 BI <1 Isf^ t£|<pfD <pj1c<iB 1<1 fsf^? ^ 1 <pjiC5iBl’5i 

IsT^fa ■TlCT'S i 05^5? ^-^IlGhl <Fffl/?ltf3 f^^1W<1 ®h1^«t I ^Jft<ltt<T f^f%^ 

~%^f^R(CPS - Character/ Second ) ^Tt ^ 1 stf^ c»IM»G 6 WBl?ri& W$ft 4j|«$k 1®H? ^>ra, 
^1$ ^c<i <pjlwsf^ 1 

(Parallel or Line Printer) g f^iwd cwi s(fe<tfc?r 4 <f15 
*rfe^ <pj I c^Biti ^<Mlc^t IsH? ^ 1 ^^>15 ‘ s ^ t ff^ ' 3 r s ^ <pjlc<iBl'?i^'c 5 Tt ^<pttc^ ISft? ^ I Sjfa 

C^T fe%T ^ *1% 1^1^ ^Tt^t I *T % ~%5<J CTOl C#l 

^ 1 srf% w$e*ri ®ri^ ^r *rrt^ ISr^te^ 1 sfe *rfe^ 132© 

<pjIc<iB^ I ^§>f^5 fir^ £(f% ^fw© 10fi> '<WlM$H ^ £(f% tfw© 6 W 8l^ *Tt^ 1 

s[f% Pi fid? 10 1000 15 *n^T f 5 f 5 <p<ic^ «msr 1 1 ir 5 ^^5 «rtt^ f^r 5 i^ <j<i^i^ ^ 1 

l^i'Gid'e "<*ii \(.a ic<p 1 



(Draft Printer) 8 c*m#r(5 fir%^ 4Jle<iBN^Mt ^ ^5 

^s5 fio ^ 1 v55-^itSa^j ^5 f£p&ii<i'<i 1 

C»i5t?[ c^ 1 ?llfii(l? ( Letter Quality Printer) 8 

1sf5 1 c^*t >i^s? 1 vaippc^i^i <p|c^ i£i«nfi i Sfit <p^»!c<j 

^ i cs^fe ^«r ~$jm. i£)<nR>Sfif lipvit^ 1 

c 5 #!^ c<i»1iilfii1I? '® 1 5pr (Near Letter Quality Printer-NLQ) 8 ^ c^i 

<p j 1 c<i B r^^c^TT ^5 ^jlulc^fi 1£f5 ^ 1 ^ra ^1^15 <pjlw§N ^j* ^ fsf^ ^ 1 

^I^R 1^1^ (Parallel Interface Printer) 8 t^fra^r 1§r5m ^^.^ilwSlw^ 

’ 3 T 5 TC?I '£p^ c t ^t1c<P I 

ftftnH $5 Nc*h W5Br (Serial Interface Printer) 8 fiifinM ^Ira 5 ^ v£)?pf5 
^rra >sr c i <^w ^iic<p «rf srt% ^^15 fi5 sr^t 1 

(Daisy Wheel Printer) 8 ^fi? ^^15 51^;^ (Solid Font Type) ^Jlw5t?f 

lei 1 ^ 1 cs^fS c^fir ^c«i^ ' 5 r® ^Tl v$ 7 f®^ v o» '^ls^Qc«it 0T !? i^5 ^c®i<i <^e«i 

1^51^15^ ^ <c?ic^ c^fit ^®r 1 



* 


\55-4UlGa3 Isf^m 

msst 96 15 ^ (’ti’t%) «£w aiRft msrm ^^f5 to <wiwte c*tmit tot *to i ctoR to<.«3i« 

t£l^5 <MC® bftoi ’TTCSt toff? C 3 ^ *wlM8hf <llsift> (‘tot'sfu) ^®T tot to *Pl , 1(.®t< RPR 'to^t'f tot I 

>iPi^ciig tot RRs ■?r§f® torts to i to, R<(?ra tost to*c® tottsf tow$Nfi> tot to i 

<33 C^bfS *T^ff ^TtW ^J 5 I . 



* 

c&fa ^ flp&fisra Ht5 CtotP# -0 tot I a(R Ctoto toffo 90 ft tototo 1SR (90 ft Rt >*R) to?5 
»tt^ i ^ lsp5 ■sp^sisTt 3 T5psf^ «iR<i\sh <mi "*rr?i i 

gjUr | 5)-5 | ^ (Drum Printer) s >315 ^ si^lwi) =iR^ ft •to i sm ftf'to, PtPr®lwni '^rR’RPi^ BR 
to ^iRs i ftrc^s torato tot gtcsra'' i jk^*t c«rpn^: to «to i stR ^rtto 13215 tomto «rttot 4 tot 96t5E. 
qfet«w mm atito f jkwi crottf® <ft5 torato ton to 132 x 96 = 12672 fi> 1 fro tofi> BR 
ftp5tot ftftto ctoto tots 1 



sjsrrsr ®rtora 132 © toafera to 3 # 3t®8M «##5i<t ctolfn to sR^f# to 

^TOto ■s^s «to 1 gttto 2#fi> ^jiwllwii mm to# <rc3 ft# toto ntoto .«to 1 m# to# 

tgpu 13215 ^ tora totm «to 1 ftpto. sat 5 # *tfto to tot* 1 to# ®t%n?t tocatmatto to 3 # ftnrnn 
mTto awicx* a#m mc^ 1 tK^t, ftm Rif towsMatto toto salto ctol#'® tomtoam’to 5 torts **<>$ 1 
Rtora mw ^r?to totems §<is toft t m ato ft# to tot 1 wto w <sto gtcsrs &m ctot#^ ^ 

to, wto#stotoRmttontotto^to# 1 3to , to 5 i ># 5 tit^ nto sa^R 

ifiTOt? to^f tot «to 1 sito toito totps j iR'»'oi(.^ RHtTtoRsf *rt tot Rt^af?rt nrtto tom 1 







Hi/ 




Proim-l 


S' >V ABCDEFGHUKLMNOPQRSTUVWXv 
/ \ BCDEFGHIJKLMNOPQRSTUVWXY \ 

/ \ CDEFGHfJKLMNOPQRSTUVWXYZ 

f \ DEFGHUKLMNOPQRSTUVWXYZA- 

efghuklmnopqrstuvwxzab 

I FGHUKLMNOPQRSTU V WX YZ ABC 
\ / OniJKLMNOPQRSTUVWXYZABCD 

\ / hijklmnopqrstuvwxyzabcde 

\ / IJ KLMNOPQRSTU V WX YZABCDEF / 

^ JKLMNOPO RSTUV WXYZA RPDFFl >/ 

fas § ^ 

w* xrtn 

CB^T (Chai n Pri nter) t cb% fttftra ^ cb^ ^ ^ ^ 

C 5 tW 3 C^l'CTl OT ^Iw ^ OT <£H?T CT^ ^ I H<I ^WSi « fc~ «HC 4 > C*ft 

^ <^^ 5 f OT '^f Tft’ftSSTMmi IW *ft, a# ^ 132 ft m I WTW *T%* sWu, 

TO « 52 ^ *f A *prTO*C5CT*A W-,^^52^ ^CT ^1 CT,^a 

Z ' 3 130 '=>i*i^ic*iii ^C*T (.Kis Z 130 xs| 



fi* 2 j l<t.\r (Chain Printer) 


«TRmm ftfftm (Thermal Printer) s ^rtn mm c^ft toott ^ fa ^ ftm 

mm (Heat Sensitive Paper) mm mt HR 1 ufosf ^rc, ^ 

^ * nBlSRim ** *« «&* , ^ tmort fe*r *m ma, to mm 

towtt ^ C^amQhr ^c, TO) ^ ^ ^ , 

«rra^ ftiftr zs fan mm tot* w ** ^ 4ft -mw r i «ft ^n ftro* 

(Multiple) ftlft TO TO ^t , tbct smmfttftH ^?rm *m «ft «&- 

'sps ^ 1 





®iM)l(Ij3.f2R>R 

cs?& 1§p&R (Ink-Jet Printer) 8 <R faRfa 
High Speed Ink Drops RtRRR RRP# ftf®g *RiR?t 
®(RR 1ara> 3R, CRSCRKR 5 InkJet Printer RtR i a(f®fi> Ink 
Drops RR ®R|1 r 5R 0. 06 foPlftCR RR? ^ Drops RR 'sr^fT^Sf 
^ o. 15 ^cr «rtt® i rtcr®!® r r?rrr far^cR? 

RRfiRT c«p|^lPifD fatfR)?, i£)^ ®rj a|f® ‘WlwBlW's; Drop 
10 3 RR^ aff® c.'Ht<PC'4» 10 5 Drop Releae R*iR 100fi> 'spsR fspi,. 
rr!r^rrr i 

$*iSOStG fa|*o|(.<!<] (RFCR WSMt ^ CRT® ^I^'S= R?tf% wRlCU RTR RfpfiRR fp7R5 TTtTf I 

RR# ®f^s,C®3J R^ t>|'St*('8 > <plRi-g ^ RRt'Sc'llc-'P flR> R® Rlf®t«l fRR RfRCSfR ^RR CR>R rRcR* C®tTR I 

(Laser Printer) 8 Laser RTRR ®r< ^ Light Amplification by Stimulated 
Emission of Radiation. 

(.’n'srk fai'vlws ^R«!lFs 'oiRm ®f*R (Photo Copy) 

\=l3lt®R ^RR a|f®f&® i atRTR *{#1? RR# a(f®fRR (Image) ' 

CTf i tt 5 R 'SFC^t RfRRtf( (Photo-Sensitive) SStTRR ^RR 2®fR 
RR i RCR RlSvsIs tl? <Tt “u?hk” (Powder ink or "Toner") 

®EifK R#I Rf®R«R $RR afMR RJRt RR I R ®IR^tR 55 R 
Rt® ®tRTRtR •'tpstn atfeR-olD f?1® ^r^ 

(Electrostatically) ^RfsRns RR i RR^CR RRRT®iR ^RR 
RRfRR®* aifiR'.ilk® ®ttRR R 1 RTTR “f^t” (Fuse- ®tR 
atTRlR RKR R ® 5 <P^I) R>R| RR l 

RR’fS ^fplRR ®ItRR (RtR 6 ®(RRT ®1R ®rfRR> Rptf RttR 5 ) (PTSflR %5lf5c4 RRiijT-RfRRtft SjPT RRTRR T g t>[ %f5 
(Sweep) Ws RtRlRl 4w I RlPlSTR ^TR 8(Qi»iil« PiRl-afu Rhic® c<j'o|w £|FoR J <( 'C®(r rsrj RR, f&Rs CRfclM CRiSitR 
fp#?^s ^R/spp atfapRtR RTRTTR fRRTR -R1RTRR (Back and front) fRTR> %T>l%fD (Sweep) rsQcr ^TCRR i§RR 
Rf®fRR £®fR R>Rt RR I SatTRR 1§RR 1§RR^® a)f®fRRfl>TR5 <t>|f?i^'g» ®JR ®tRT®?R ^RR ^R1^f%® R>RtR RR 

rrr®T ’fta 'srrj RfRRTR rmi rr i 

*,«RI«(.n<Hil'i ■©%[ (Unidirectional Printer) i ^RRw^'RPt ^Rr? cw 12^ 

'^P’tT'SR <)R(h<p A(\s T&RfRRs ^JPR%R fsf^ 4W s(tt^ I ^T^R CR'iRS ^t«tt®R \ERR«}> C^fl^lWR RRU 

C^lRt WRtR fs(^ ^Rt^s ■'RR Rt I (RIR^.^fdRl^ ’S^rtR RRfw ^5 ®RfRR> R Sjt^R fape RRR SRR5, Xstt <XRR5 
$SRFk?l<P‘ t RtR ISt^R RRt 55R I ’Rif® ^’t Rtt^R <.S|ptW<l R® 1 

nl9.faw<p-hh ^T^R (Bidirectional Printer) 8 Rt^fwiR^^RR fat^RRR CRtR fss#R ®irc®r 
fR®'W '<Wlw3R fsT^ RR RtR 5 1 R<t«. faf^R R*R RPtlRR RRfR'4 ^C® ®Hfnt4 ®ETO RR, ®RR (R®tR fsf^ 

®R, fl® C®R^®RR ’RRaf RI^RR (RERS fSl^R <R®f^ ^®PtRR ®R- RRfRRs ®BpR ^v 9TTR RRR *Rif®t® 
®RRtR fsp^ ®R sfK® 1 iflt® ®f 6 | RppR RpR 5 1 Rt^f®R®»RH fat^tRR Rf® t^fpfWR^^RR fif-G|w<i Rf®^ cror 
<Rf*f^iR«RR 5 l 

l^spf ^R (Reverse Printer) 8 R®K ISpSR ri^wr^^RPt 1S(%irr R®t, ®ir 4t® rRRi 

I fifspf ^'UlWR CRR3! ^t^R (R®f& CR f%t® ^ ®1R, FiCrI, s1|^W<l R5^ RRlR^R’SlRlt® 

<pFH5uR fsf^PR Rt^R l ®rsfR RT%RR RTO RJtiR^R R’PRSR RC® ®RfRiR5 fS(^ RC5 RTRtR rIr faf^R 

RsplCSR <TRfR® Rt® ®Rfnc«P ®BRR RR I '5RRi’T®tlR, RRR®f Rl^iRR (REtR ®Tl^R?I RR3 ®TRatR'SRrf 
Rspft^R ®RfpR> RJ® RRfo® fafi> R£® «TI®tR Rft (R®fl> ®Rf^R> 3£® RRfRR 5 '5BRR RR I Rt® (R5R ®f5t RRR RtlR 5 Rt I 




§ (t.cd ^C«iU 





tepSm « ^&-^Jt^f ( Dot Matrix Printer & Features 

of a Dot Matrix Printer) g 

T5Mjt©W 1^1? (Dot-Matrix Printer) i sst-*mfir 3 T fep5i? to# ^fsm l§t%j toiRa 

^rm to 1 *rwm 1 s#ra « # Wftm *rt<foj n°\ smmtf srffcft ^^tt/ w i ^i^<i toj 
,5 fM l TT tit 4 ) *IR3>, fcs #-RTlfl)^ slfolt ^Jluwlu tsfe TOJ '5t (Dot) ■TOSJ?) toT "TO 1 

CTO1? TOT C^|T> 'pTR 1sF5 *torIs TO I ’ s TOWtRT f5ftro ■sjjsJt f?TTOT3 T§TO ssTOF© TORTO %TO ^TOsSt'Tf 
<P«i Ml TOT TO i RRtTTOs 4 fspORTO 7,9 'stTOT 24 fifffa RR^, CTOtqT «Tt^T TOTTO ^rtTO TO?T 
RWTO 'or»f<i C'sRi <pc<i i 4 fspSR3 gpffas -^i to tjj | 

RR>^ TOt^^-TO^TORtiTTOTRrascqTO 7 x 5 , 9x7 ^®rtf^ 17 x 5 fsr^rc?ra Isr^ c^us 71 ^ 

^ « 5ft 'St® CTlt 7 X 5 Rt 35 ft f*R 'i)l'5<p|wl sfRR i TOR CR Rf Rt’TR® to, TOR c 3 ^ <[?# 

■pprs’csrf l^pt cro c«rrs CRffer 'fltR Rlfa RWiwi Rmw torto csro *rr i wi, wt to# Tor 

1 Rift tor®t ^mt tor rrti 

p • 

2 a $ tor tRjjfro cRtfea ritorj totto tot^t 1 to# r4ts>mt toto to f^ <to> to$ tor tot, 

<f to *t%to toto toT m to 1 to# ^tat r#r w tor c-^r RtTO? tor fm torr <r^r ^t rrr, 
j? wa fs# c^®« cat tot* <ifwc.<P5) tots tor f*Ra 'srtaia totor to 5 tor 1 tor Tst-TOft^ f£#iR 'spfo 

at C«RR ^5tR 'Q ,C«R^ % ^5?t ^MR^ ’Rra I q CWUH >£|?# ^Tlt 5 ) "4tf*R¥ C«R 4 s 'Q «R?ra 'bHftw 

^3 C«R^- *i)«R^ ^t< 1 t ^1 I i£|r® 'src^l^Vi 5 ^ 1 

W&-RTI®^ (7R4R® 50 C«R^ 500 It ^f ^t«ft TO I <413 ^ ^Tlf? « WgZ ^vlJt 

'3R3 ^t *t1*0R^t RtR I 

®t- 3 n#5 fsptiM c*r*rt ^f3 ^ <it stpf i ^ s^rom ■®^r^ ?#’ra l^j tot ^tort 

C^RTt ^*0 ?7T *Tt I ®M, 24 X 9 ^T 40 X 18 ^St <u<i?.l?i < i <h. c *i ^t^TH C 5 T , fT5 3RI | > RfCTO 

fsr^ ^ror w r® <mt ^tt, mm tot <?#m ( .^ui i Pilt clq> i R=f®T?n f^j tot rt ^ 

CR4T TOT 'tlRtR 'sws, CR>H C^lR|{%n> RflRRT ^TTO I 






Paper supports tor tractor*^ pape<patfi 

Rearcow(topcow I Platen lor using si 
r^noved, not slx^vn) I sheets of pape 




f&aj 8 ^ (Dot Matrix Printer) 




fi-y», |-'-j||,'-> rffi_ f' J #r Hi frii 

r^cwniCwfHeeO 
Sector law 


Platoo tor usmgsingfe 
shsete of paper ' 


Tiimif^drlve belt Paper ball flier 


Mustnserrt 


Prtnibead Printhead TW 

Si^pportrod I v^tli beating 

Ribbon holder Printhead s^rtal 
control cable 


Tractor feed 


Paper ball 










* 


C^rf^RTt^PT 

^-i|Jll5«l ®%5RT fciPfepi^; (Features of a Dot Matrix Printer) 8 
^st-so'iGfa ^ch$ § 

i i 4 <*m Wftm m cror *m m z tm* c®RTCt!t (Generate) ^5 (Dot) 
W&B ^T ^ i 

^ I ^5 7 1 9 m^\ 24 It? f*R i 

« I <4V3 w «t#T5 7x5 , 9x7 , 12x9 , 24x9 , 40x18 twtft I 

.si s# <.>i(.<pc'S) 50 - 500 It *mn 

(J-l 51# .g TRstjt ^E<t ^t<# >T$Sf ^ ^ I 

b I ^RTRJ ^ I 

H I t^H? C^RlfafD CW I 
VI 'Sllfipc^^ ^Sf f^V|^ TTR j 
& I ^ I 

i>o | ^ | 


«•.« t^-»y|l5'S| l^ltno (Operation of a Dot Matrix Printer) 8 

^-‘Ultta (Operation of a Dot Matrix Printer) 8 <sp& WSibri 



ffei l <f.i 8 ® 5 -'! 0 l( 5 a faf^ta C 5 ® 

**** &eta <ws* *v* *nwnt ft* m? (Solenoid) m w 

wit=rt f^iw ^ftwra fc*ra ^rr® i w matiw* ^ ^ m , 

d*© *P»ff a)«m?T dfeift ^idti?r orcmtnt TP ^nr'dftv , 

far^m *0% ^rm ’t^fnraFw ^ ^*rfa c«rw ^ fro? ^s ^ i ^r%?t ijlt <?s*rH 

(Stepper) dfe» dlw l ddfo dfol C^s WsjiWi 'am dfe# *|?W*F 

Rife 'SRJ W'fcrftw "$$w <rah* ^5 Rt^Hl ^73 i ■>■■•> *' : •**"* 


dot 

character 


Inked 


printing 

head 



z 


(t . 8 R^ ^*t (List of the Major Parts & Components of a 

Dot-Matrix Printer) § 

i£[<pf& ^-dJlCisH l^lUd ^ 5 R'*PT^ 2 
fspfedfe (Printer Body) 

^ i <?lG3^ (Cartridge) 

no t dt^dtd (Power Supply Unit) 

8i (Power Transformer) 

Q \ dtdtdCdtw (Motherboard) 
i *n*d (Stepper Motor) 

i (Print Head) 

V i tji^fecd*fr (Timing Belt) 

c* i (7TO (Sensor) ' 

i cddtdfes UN Id (Paper Feed Roller) 
t Slttd (Tractor) 
i (Control Panel ) 



Paper supports tor tractor -teed paper path 

Bear (mm cover Platen lor using si 
recnoved. not shown) sheets ofpap& 


Tlnfring^veboit 


fe S ^STj-'StftSfa ffij'olcss fdt%*| ^<*1 

<t.(t ’^fat (Functions of Each Part of a Dot- 

Matrix Printer) 8 

Isf^td dfe (Printer Body) % erf^i& \ epfed 4d# dfe dKd% 'did duj lepfedd *fd*d dttd* i 

dfe ^dtd^ 3lR><p 'STFitd fed teSt i dfe® iip&td ^d wdj 'dl^dld dttd> i 

^ ^l^l cts ^rife^d ^ ^c5n dlc<? i 

' 9 tTtC = T 5 f 2 d^c^N ’Ijluodd 'dtdied fsH^td ddsNd Option- 0 !^ fe«l"B ^ (vw^icsf <Pdl did i 
dd©S? (Cartridge) 8 S|f%f&' fspfed fddd ddSN dTddtd <Fdt dd I fddd dt fwtd d#r dttd | 

^5T>-djlG3^ fe^td featd ^dd fed d^d l 


sateefortewer" 


Manual paper advance Knool 


Head gap, 
amassment 

Traeipf feed 


Prtnmead 
suppoft/od 

Rfefcon bolder Ptfn&ead signal _ Paper bail 
control cable 


Paper ball Sifter 








fe? S 5.><l ’ft'STrm 5TJ?nt (Power Supply Unit) 

(Power Transformer) 8 <itan*'?ng$ sfc?rra% ms 

<& i s 

(Motherboard) s fcscm umiraitf.W ^ i 

^fsiwlvtolu (^few sfft/F | gf^f^ 7p» 


§ <t.*b WJfii (Printer Cartridge) 

It**!* TO* (Power Supply Unit) 8 ^ $*fcr ^ ^ m 








Print 

mechanism 

driver 

circuts 


ml 

m 

ml 


Interface 


Characters 


Commands 


ROM 

default 

character 

SET 

RAM 

downloaded 

character 

sets 


oriver 

circuits 


m 

IesI 


To chrriage 


ftar § e.Mr (Motherboard) 

ifa (Stepper Motor) s ^ <rssrH i fit# <3 

c^’fm -siS? w® 1 'srj ■sj^# ^tust 

"Wl* wnR c’&’fBi <p|wB i£R° filers 1 


fM S C.J>c?> C^’fRt ^ '5^ (Stepper Motor) 













<^s (Printer Head) 8<TOs>gt*8f5|TOfSf#css*g «raft g^ 

^t TO I fTOTSp? gTOSt TOT'S TO tST; 3|fi TO I 




tsa % G.i.o Dot-Matrix Printhead 


(Timing Belt) 8 f%^t5 c^rl^T ^n« ^rc=rra ^r=rr ^ ^j^ts ^ i 

c^ro (Sensor) 8 ^g# 's!>-gjtfi^ fsr^fw 4 g>tfqg> cggg g^h gtcg> i CTrog^g; ■^ce^ § (i) cTOig El is'S 
(^) $&<.*$ ( 7 TO (vs) C^ (TO ^vsjffc | 


C’t’fm fw (.<j^|<( (Paper Feed Roller) 8 ^ TOro ^utgirlPi (Manually) cTOg ief^ig fg=s (Feed) 
TO TO TOlg c*tTO egg ^g cto TO i 


Srtlg (Tractor) 8 <pR3RSto (Continuous) CTOg fro gsgfcTO 'shj 'SrMjtStgf fip&tg ft#g gjg^s gg , 
Srtkgg TOro >ag# f§t#tcg ^ giro ^ g# c’tntg to# to to i 



s StH^ (Tractor) 





s 


IFF valitWh^R, x#-i|JlIIi$| CS|^»T <Ka}l*t (Block diagram of main 

control board of a Dot-Matrix Printer) S 


'otyjiSl ^PHSGium ^r 55 ! c’rfkwm ^ rwj ^ sfwrsRr^itl ^rs? 

isr^T i£ffcts?R ^rsjR c^tsfS W5 ^c?i srttTPi sjtsj^ ^ fsr&tra? 

C’I'RW«)M>) <R% <Rt 5 Rt si'RKMlt&t RtW ?RiW|fe'* | 



ffea o or?*i <pc^ l*i c^l® 


f^i'Gk-a-s <H$l«i <.<5|\&fi> RtsfH'to R?fi> ^PK’iRR CT^*tW fSi-ov^ i 
i I ^- 0 ] 5 )W>i ^° v *l 
i ^rtratm 05Rt'M*R '5R*t 
« i fsf^m <pcail«n ^ 3 R*f 



8 i Ri >3 «k 5 m i 

<j<i«!jf! < iiSl RR»fi ^■siH'Si Plt*f*w aft® *R <p(.a5h <rtjs ^*5 w ! Ttw 

‘pm c^c 55 isHJ ?rr wc^tt fR 7 f*Rt sptr ^rs i i£WRtw 'sim^wit isf^ <Fstt 5 sfort^t ?Rt ^c*r 
fRwPrs ’tRR^ra »# i, #r 5 ^ 1 strafi^R ’t? fstf> ^rr * 35 '#® ^iS r^ <i>d 3 H cf® <ur 

^ iR^ ^*0 'SR^R ^R?t 1 1iH>R WTfR*l i R^ RRR'f'S >£R i^R 1%f% RR3 ^iRblPus TR I ^05^ o 

b I C’f’fR ' 5 Tt ®5 (R^R 
* I faHftS® *lfe*R R*R 
'S I C5R , ife*R CT^R $>oj lf*t I 








, c^r c^ w ^ i ^c* f^fapr ssrr ^fooa 

' 5rt f^ 5 ^55 'sjiffvsc^ c^s?r knot fers *<mt wi?g ’nirm i fStfsnsra ?fa*m w^fa? 

•tomm c*rfi>ft ^ 'O'b-f^H *iw3s, *t? ^fajw fa#rs is ftpiy fan© ^5 *rnsi i 



Male end to 
printer 


Female end to 
printer cable 


(Operation of Printhead Driving 


8 <?.*« 1$t^tOT «ljraW®! C’dS' (Male and Female cable) 

(t.'b W».it<w 

Circuit of a Dot Matrix Printer) 8 

>ll<lw) ^ ft% vrppheqi ?nm?j <#s ^ 

(Printhead) Rc/im 'SfNjlf^o *?Tt 3t?l «t1t* i fap&ttSRi fspCw^lt; <^b? -gift tt^§t^hftw5 i fep fo^lt; 
Printhead Carriage Assembly a* (Tinring 

Belt) * * -sfcm rnx TKptfto I fro 47ft f&m ^rn *nfcjfci fag $4 t*ih 

w i ®fti75ft fastw Ttt *t##r Tar <m, 'eft fee to *rt*fjw *fa test 


Dot 

Column ' 
Counter 


0-6 


\ 


7-BIT 

DATA 

LATCH 


A o 

ROM 

■A, 


a 2 

ASCII 

Ml 1 1 


Mill 

0 0 J 0 0 

A3 

0 0 10 0 


00100 

Mill 

a 4 

As 

.Mill 

A6 

f 

A7 . . 

DOT PATTERN 

A 8 

DATA ' 

a 9 



COMPLETE ADDRESS 


ASCII COUNTER 


□ C 


I 0 0 1 0 0 0 0 0 0 

I 0 0 1 0 0 0 0 0 1 

100 1000010 
1001000011 
1 0 0 10 0 0 10 0 
I 0 0 I 0 0 0 l 0 1 

1 0 0 1 0 0 0 1 1 o 


CO 

Cl 

C2 

C3 

C4 

C5 

C6 


ASCII 
Character 
code "H" 


. i GOjCl i?2j C3] C4 i. C5j C6 i m> 

; Time 

Dot Pattern 
For ASCII "H" 



f** s £.* 8 ^-csi©^r fsp^rc^ ^c#r®r ^rrf^ 

mzisfc* rn% fa* Jpm tcs faifas «rnft *ro tpij m^s iftifa ^ 
i fa* ^Watfaj -m stt?rm% *r#ri* ^i*n?Ri : «fa W ^ 

:--:o ;■:■ 







1 


f£f%t ^ 

^ (Advantages and Disadvantages of a Dot- 

Matrix Printer) 8 

(Advantages) 8 

i I ^ , lf*T5^55 <P<]| <l|{J 

*i PtWH «T5t5 f®Nt f£# 5*5t ?mi 
'S I ^5 ^Sf 

8 1 5?pm5 IS# 5*5t 5m 
<i i <prsfM3 w 5 m 

^ I ^5 fs#m ^55 f^s fs# 5mCS 5tl5 | 5[sfm $«5^ft 4tf5 fsrf^. 555 fij^o ^5 | 

^#51^ (Disadvantages) 8 
i I *tf% ^RTRJ f«tf>tW5 ^Hlil 5m 
^.1 fSpS C45i## <^555 <5|5 55 
« I fs)#;. 45 555 *Pf 35 
8 I , £fif5 J £5(5 5>|«t <p<;| 5t5 5! 

a I *nf5M*T 5#! tips 5*51 315 51 1 


<t.\r f^lwi c^PlfSk^-H (Specification of a Dot Matrix Printer) 

f 5 S 3 45# DFX - 5000 Dot-Matrix Printer 45 C’^#rf5 I t5s*t5 $Cfl3 5RTt 3*t 8 

(Specifications) 8 


Printing method 
Printing speed : 


Quality 

High - Speed Draft 
Normal Draft 
Near Letter Quality 


pin Impact dot matrix 


Characters/Second/Li ne 


Printing Direction 


Line Spacing : 
Printable Area : 


Number of Copies 


Near Letter Quality 96 

Bidirectional logic seeking for text printing. 
Unidirectional for graphics (can also be switched to 
bidirectional by using the proper software command). 

1/6-inch, 1/8-inch, or programmable increments of l/216th of 
an inch. 

Continuous paper 4 t o 16 inches (101 to 406.4 mm) 

With continuous, multi-part paper only ; ~~~ ' 

Front-one original plus up to five copies, maximum thickness 
of 0.018 inches (0.46mm) 

Rear-one original plus up to three copies, maximum thitkness 
of 0.012 inches (0.30mm) 


s5ij-gUlCj^l 




iVo 


Print Head Life : 

200 million characters at 14 dots per character 

Dimensions and Weight : 

Height : 14.5 inches (367mm) 

Width : 26.8 inches (680mm) 

Depth : 15. Q inches (382.5mm) 

Weight : approx. 65 lbs. (30kg) 

Voltage : 

120 VAC ± 10* 

220 VAC ± 10* 

240 VAC ± 10* 

Power consumption : 

600 watts maximum 

Frequency : 

49.5 to 60.5 Hz 

Temperature : 

Operation : 41°F to 95°F (5°C to 35°C) 

Storage : -22°F to 150°F (-30°C to 65°C) 1 

Humidity : 

Operation: 10* to 80* RH without Condensation 

Storage : 5* to 85* RH without Condensation 

Shock : 

• 

Operation : Up to 1 G within 1 ms 

Storage : Up to 2 G within 1 ms 

Vibration : 

Operation : Up to .025 G at up to 55 Hz 

Storage : Up to 0.50 G at up to 55 Hz. 


<t.< 5>.c ?J$T ? 'Q H'&ltfw (Plotter & its Classification) s 

sfifa (Plotter) s ^w4>(]1iw<m(h<w!*i trt<j >n$j{,»u sn*F ^ ?^rt 

*rm i ^M5t, >£ra '*iwu«j (?rf ^5irPf<i turn, *fo#ai, ^rp#a ai«f% *nn i 
ttBtGRf CSRft'sM (Classification of Plotter) 2 
3i5T<P3*T$ f%s? s 
Si c-'W’f&m (Pen Plotter) 

* i tf^ (Electrostatic Plotter) « 

® i ?T&ra (Microfilm Plotter) I 

C<TT TJ’ 8 

i i imew® ( FI at bed Plotter) « 

3. i 551^ (Drum Plotter) 1 

fr.JO? (Features of Plotter) $ 

(Features of Plotter) 8 

^ 1 3 uiw*t ^5 ^5 stft 5 , ^tf$, (Tf^ ^Tt% 3 ifa, ffes, ^rFifei ^sjtR Isf© ^?rt 1 

^ 1 fsrf^ c^r*f S^vs) ! 

'O i ffirf^s 80 dot/cm. 

8 | *TtTI I 

a | fiff^ C^f*t i £[f% PlRciS 200 - 500 I 

b I ^ f^HTM CSfW'S *fFGTTf ^fln I 

















* 


$MnfN fttftra iVi 

G-.io Rfcjj fipFt? ffGlWo <p|<*rafa (Operation of different Plotter) s 

Vi<p<£i^j|l^ ?ftl3 (Electrostatic Plotter) 8 43 33wtfwt *rf |3 fttfttt 33 33 ; i 4 ?$ 5t%33 
*rft 3 $5 teft <Ft 3 fta ^ 331 *31 ^3 cnrcsn^ft 40 31 so $5/03. ft. 1 4 wa 

<445%^ f5 3>3lMI 33 | 3>ftl3 SllfWjh ftt3!3 ^SRT 33*113 (ftt3t3 313313 3>3l 33 I 43*3113 ^.plftgs ^ 

ftt®3 >ii5.ic<jj 33t 3t3 1 ftcs 43 43*ft f^aj cvr«rrciTT 33 % 



Image separator 


% \rA<t Electrostatic Color Poltter 

C^ft ?ftt3 (Pen Plotter) § c*R *ftl3 ^ 33133 g ( 4 s) gi3 tftm (Drum Plotter) 'S (3) 
(Flatbed Plotter) i 



tfcN (Drum Potter ) s Drum Plotter 4^ CTCS Design Graph < e<ios 

^’ lw> Drum ^3 ^ ^3 43? Drum ft 3l3t3-ftf3t3 3prc*5 %3, ^f|«. Drum 43 Motion 31 ^3 

Vertically 1 4^ Win Drum 43 Across-4 Horizontally 43* 43*lf33* Pen Holder 3Tt3*, 3t3t Drum 43 $33 
Horizontally Move 3*3l?5 *tK3 1 4 Hoi der-'sms. Colour 43 Pen Set 3*31 3TC3* 1 TO, Drum 43 ? Pen 
Holder 43 Vertical « Horizontal Movement 43 3*S3 Drum-4 ^tPpo 3*131313 $33 ^ ftft$ Design 31 Graphft 
$d 1 Drum 43 Pen Holder 43 4 $ Movement C3* Computer 3313ft ftn^f 333 3TC3* 1 £(f$ft Pen 43 
Movement 43 ^rNht Program 3!^ i 







a 


jpjfSwvs (Flat Bed Potter) i Flat Bed 
Plotter System-4 43# Rectagular Flat 

Bed Table 43 $33 43t 33 I 4 W53 4fflS# f^sj 
stlt^, 'orR Pen Hoi der-'ST'Tt Vertically « 

Horizontally Movement 3*305 333 i 

Pen Hoi der-'SOTtcs f#5jj Colour 43 Pen ^t*R 
3*31 3tt3* 43° s Graph 3t Plot Size $*s* Flat Bed 
43 Size 43 $33 !%®3%t i 13*^ Flat Bed. A4 
Size 43, 3(3 f%l, f4f FI at Bed 'srttT^. 3t 3133* Large 
Size 43 3C3 333* i 4f§ ^313^ 20 to 90 ft 43t 
431 43 3t3tW Aircraft « Building t®3lf33 Design 
<P<ll ^ I 

f^SV.^ Flat-Bed Plotter 

(Microfilm Plotter) s 4 w»lwl wfcftPi 5 fwn 

C33# 33t 33 i 43 >Sf3T *j# < J sr ^ X51 ^ % ^ ^ CRT 3(333 1$3t?l 43lWl, 3(3 33$tsnf3* 33 

33333(3 3(3Jt3; *4(3 *5r'T<# <3PSft3 13133 3t333 C3*lT3t t3t*(3 IWd ^3 fifcT 431 I 



rti* 

(5 



Data in 

§ b-.^br Microfilm Plotter (CRT type) 

4 cwm CRT WV 4tf^ fw?( ^ i ^ 16mm, 35mm <lt 105mm ^lti?®t 

<^jl refc ^ «Tt^ i 16mm ^t©^? 3000 ^ i 105mm x 148mm fwp 220 

i ^RwrifiHl ^Tt ^ i 

\6|HjKi V|l^c^lf^(.<H C*fPt *TNrat ^ I ^ f^Hn^T 

^ i ^t^t, 4<T C#t (200 - 500 Pages Per Minute) I 










(S&gffi Print *t5*RT ^MTFTt Rt RRt i (Printer) xm, i£PR '5n^S»jiJ fs®|^, ^ 

^iKIwj <pFMS'5|<i nRGc?i ,C*T ^R 3 ^ C5^5 'Q af#^ sptf*fe ^?J, ts|t>r< ’®K' , #R 3 5flR ?sptt®T f§pi> (^t/^MT) trRl i 

<Wl<PRt 5 f? NlR#KRl-*o,ii] 

, si«rRi,'5)^'^tft? [wtf^-^oio] 

[RRnPter-^oii, 

(^D \aijSu^3t>(,<p ^5 ?>f*f ( Hard Copy) i 

^"Utt 1 §H>t? ^tre* ?£*T? 

[^^1 CT fgf%R ^• ? ftt^ ^ fg(^ ^ fgf^tR Rt^r I 

S^sH TffNQ I 

"TOR# ^r^JlS I 

^FtTt% ISf^rBRf GjPtTSW C»K I [?t?#*fret-^oi>i>] 

T5 ^t, ^^1£r®ire? frn^ri ^ i [?i?stf*tret-^o^] 

teS) 

RR-^sMFt® <plre> ^f? 

[s a $3 re f£f®tre ^t^ft?r ?>R? wl? c<cvtos? ^Rhc^s re^srl? ?f*i[ ?t ^rj retire I < ^< 1 ^ \stre> 

'R-^PlXlt fst®!? ?«Tf t 

S*?Ksrt Tf|>e | [?Wf*tret^oo8] 

*R-^ , ut% 1§t®tre? rpt c«K i fafatPtret-^o^*^)] 

(2*3) C«WR fsf®!?, ^iT^TN fsf®!?, 1§(®t? *4?^ ^cq<p(2l^jl®<P fsf 5 ®!? 4^*>j|ft ~$r\ 

1£(®tre? I 

W$n ^ ts® ^it®^r Wbkw w^*r nN^j % 

[&&&£} ?Tfat?Ft 15|%f NQ \S® ^Jt®^ fiptetEET ^T ^ft?Ft t£p®|? <2(f%® Tf^lJt/ <^t e<1§lC<H w\j 

^TRt ^l*Tfa"l ®l^*f ^Itre 5 , 1w fsf^ire fiff^f® <Pilres1<5 ftsf?? 'Sffij \5® (Dot) <0?$I? ?s?rt ^8 I 

c*t*it?r t*F& ret^rtre? 

c*t*n? reM? ^ ^tw <u<^ ^r? [?t?#tret-^o^] 

(H3) C' p i‘ s Tm fw MMIl«ra ^rt*(TW ^ut*plft (Manually) C’t’tR fert^R ftps (Peed) RRTf trfa 'srRR c’f’i'R 

re? 4W C*P«ll ?t? I 

[^tPnRt-^008, o?», >i(*% *«(’#), i«] 
^mt, Pl otter % [RmPtwt-^oiil 

(SB ?t®t? R(.«i<p{5i(,^<?tPi<^j^r vsiiS®^ ?t? ^rt^irej sfR 5 ?t ^f? <p?t ?t? 1 

^ ^klrej ?t%, c 5 ^ fliR, ?rc5? »6 ! #ar, 'srRtffe^j ttr i 


&SM 



Illi ^5-^633 


l^rm ot 4 i [^iftwr-^oovs, ii] 

[Sagf] ^t-^ITlt tsf%<!?t i£|ft f£p$ (3S®?I <11^0 (?wra ^ ^t 5HI 3T[% 

<K<1 I 

famf*^-^oo8, o>>, ii(^), >*] 

^W^T, tfc lw* <3ml-g Sigpt ^ | [^tf^tWf-^ooS.] 

(3 ^5 visfW'C, SfN 5 .^, "lll^, CT^ ^SJtfe HTt*T, fe, RRfM £Tsfe fgp§ ^>fpEf 

?f0tl <0R^5 I 

R=T-%*tnfc ®%?nr ^*rt % 

(s&aff) ^H-^sr»tji% fipitet ^ ^r ^ <p<r, inw? ^tatwRi rr «t*r « iwffipm gras's ^ i 

^tl^r Istffa a# f*tftd> ^g15 *n^{ l§tf> ^src® aita 1 

5t% srfa 10 iooo ft fgft ’nt?j i 
^ttsft*! fifties* ^f^ft-^t^Tew <?N i 

(Saa ^] aT^TPT fiftR ?mt c < p|c.*it fift lc.*ila j t j (?i i£|ft *po ■*pif %^s>|rj Tjt i 

«rmpr ^f%5 %*rc *raR?t , ®Ta ■”a*far®«! wtst rw® ^ ^ 4ft i 4ft R<rt 's^-^ut^ fiftna? 
■srs ^rtf^-'m (Mul ti pi e) ^Pr ■^rt i 

^RTlfijW W^^?riT> <?ftaR'5ft?RR^'5'^ « C^R? 

[Saaffi '5&-'sijt@^ fiftttS 'J’ft cft^R (Stepper) 'srER Tj<t«i^ i 4^ft ?nR f§p§R C3®w> ?*WSi 
^T 5 4W<« w 4^^*!? sftsft ri% ^srj ^t^ffDw rrrj ^ «rtt^ i 


g^D 3 JjN'*p<wI« vwmft ^SfHcu<i errors <ra i 

£3*6 ^ C^T? 

[d¥?r|] jgf^ c^c<^ ^Sfovia ^5 <^<ifc*j|<g w^n (3*5 i 

^ iSte $t$? ^j^rt c^r? 

[Sa^^] (Continuous) <p<?lc*ii^ 'SRT t 

C^JF <\*\w 

^\m && wra nffe ^tft c^s 

(Printhead) «?rrc^ ? 

^\m^ \^y\ ^ i ^ Q ] 

[~Sa<i ^] *f5|3 R>*i ^<?c*i<? § 

(i) C’Rff^ (Pen Plotter) 

(ii) (Electrostatic Plotter) *3 
(Hi) ^[fe^lRpnj ?H>t3 (Microfilm Plotter) \ 

C’H ^1^ Tf ensm g ; ,; 7 :. > . 

(i) WJ$ZW> (Flat Bed Plotter) « 

(ii) tf^BT (Drum Plotter) i , ,, K ^ ; . 


’•S ' 1 ■ 

s asita? c?t^i»R 40 ^t so 'bb/ct. fsr. 



a 


w£-*utGi* $\r<t 

i f^®5 ^il^s? i 

(He® ^rfesFlf^U 1%®if 16mm, 35mm ^t 105mm f^f^ft ^lEfa Wc 3 # sttCT 5 1 

i.'S I 'SRTHT ?fStl?RT 'SpRtH T%aFlf^»J ^ ■#!? 

'SRimr tfBtera ^wif^c^ti c#t i wfa ^ ^ 

CQK& fe ^gxn *r<rt mi i 

^8 1 ft=stm <^[5 ^ ^t? 

(i) "^TIRh?, ^ R>c<plvb '^w; 

(ii) cwlwfD^ ^ ^ ' 

(iii) ft^ C^lR'W ^ji^Hk^L? (Activate) ^iiRn?, *It <pf*H5^l<i f£P$ ’SRJ ^s» 

^ I ^ XI I ft^TC^ XRll> ftR 

(sm| cxf§^ 7,9^mt24l^f^R«?m^ i 

^ i ft%r <t^f5 'Q ^*t fxra ^tf^? 

(w® fsj%i ^*t i *wts (>) ?nf^ ^ (*) cwtf^Tt^t wtOT#t i 

^*1 I '®T> HJlGj«| 12|^>TC3 *Pw3h C^f5 C^T ^j<i^'s ^5f? 

(Swff) Ww 'shrift <>NSi;i««f w c*rt3OT5ii*Pi 4<? •siwj f%>p«, ?mm 

0C^«Rt3*nft ^iSf '^t^fl’TOT f2T'^lC?ra Ot^ 4M3M (TflvsfS ^TR3^5 S^t stti^ 5 I 

|^a agawsr s | 

il ft*G{ c<M WfX ^$*1 ^ I 

f i^r] 




ft'GlWtJ G3f*tf^5f 9 t ^ClH \ 08 , o£, o) 5>, ^oi 8 , :> 8 (*rf?t)] 

wRt, Printer-^ l [^Wftwt-^oov, *o^(*fft), *oi8] 

ft^tl^f C*N I - [^tft^t-^oio, *o(<#), *oi>:>] 

Wt, ^tft ft%?J* $C8*t ^ | [^tft^T-^oi^] 

[ss;3^] ft-5i*?ic<p wi ^rm i 

ft^ <5^R<js ft^5 l^c<p ^ ^t ^ S 

(i) ^r*5i% ft^H (Impact Printer) . 

(ii) ^ (Non- Impact Printer) i 


sSS-^iiG^I 







, J>bnJs 


c’lfowsh^ 

■'srsprt^ % 

(i) folssl«i fspSls sslcssls IsplSH (Seri al or Character Printer) 

(ii) (Parallel or Line Printer) 

1§P& % 

(i) fSpDls (Draft Printer) 

(ii) (?#t^ <.<p|slPifo f£p§H (Letter Quality Printer - LQP) 

(iii) fouls (.'ll) Is L^lillPlID (Near Letter Quality Printer - NLQP) i 

f*t%r <y>n wn ®i*prrc<f 'ystrt w^?rf ^ % 

(i ) *Uhll e il 5 r ^illsws fsptJIS (Parallel Interface Printer) 

(ii) Pifosh ^•ulsw-s (Serial Interface Printer) i 

o^lRew 'si^lW ’®tPt ®W W ^t?1 8 

(i) (Dot Matrix Printer) (v) «fT^K tSl%r3 (Thermal Printer) 

(ii) c^foi fal^m (Daisy Wheel Printer) (vi) tSp&m (Ink Jet Printer) 

(iii) (Drum Printer) (vii) <?P5ft?t f§t%j (Laser Printer) 

(iv) C^f fspSm (Chain Printer) (viii)%m#%tfg<p &B1?! (Electrostatic Printer) i 

foc.ss>*t*T 'ai^hlts f®*T 8 

(i) $'SfoR><.s<p*W?r (Unidirectional Printer) 

(ii) sRfox.ss 1 *!^ ISp&rs (Bidirectional Printer) 

(iii) fo'ofo fspllfa (Reverse Printer) i 

« I 'Shk<H'>tR. s 1§|%?ra ^jst Vft« | 

^smr, [^tfotwr-^oii^)] 

(^g-f) fo»tjfttg[%r (Impact printer) I c*t fst^s ®ps? w w ^olw 
^Wl^ 1SH5H ^I?T l 4T® s>lfos ^rTJ foss fJFBT SISK'S ^ i fspjfa (S.B115 t?T <HS ’TtW S|R)4 

'Kilos i felsSld csps 'sr s *T^T >l5ll>i(s fosws fo*®|co sfft^s | ^ 

^rcifiNi fii%m, cstfe fspSra, 55m fs(^ <£w C5% ^snfor ^ ^*i*tjif fspSH i 

(Non -Impact Printer) 8 ct 1s|%a ^rt? c^ro? c5T©rm #t ?t 

'srj c^twt sr^ sjs^vs ^?i, ®nas ■^-^si’iTit fip^m ^rt 1 ?#ra 'srj <$rri ^ <ift^® ^?r 1 4 
( -‘ spwl ■^ffl'SK.s 1 ‘” 9 K <P(.s ^ I ®M, 'KUtsI, R'sjlfo <?NT OTf^Rvft I i£| qSMS fsfiJlCS 

^f’l'UlLS' 'll <PSHI ^HlWIS 4l4)sfo ^'SJ'3 Ep® S'Hlfo'O I i4t® x faf ^S3f ^ <f)^ i£)T0^ 

'STR «|^ ^l 5 ! 'S ^WftTC^t ^'3 | CSTStlS fsp&ft, slISVlH ^TOSf5 ^51^ 

8 | ^IGN t§l-fo(.ss RRjfl 'SR'T'B m C®H I [^Wfotwf-^ood, ^oi«] 



(i) ti|^m<[f® (Printer Body) (vii) fspS O^s (Print Head) 

(ii) ^l©st (Cartridge) (viii)§ltfo^ (Timing Belt) 

(iii) ’It'sTO ^TtUft ^Sfov (Power Supply Unit) (ix) CT^ra (Sensor) 

(iv) (i) (ii) (iii) (iv) v (vi) ft'3TrmSl-ss‘s»)ls (Power Transformer) (x) C’t'TRI fw csl^rm (Paper Feed Roller) 

(v) ^mrl^TB (Motherboard) (xi) Ijjfe (Tractor) 

(vi) (Stepper Motor) (xi i ) '<Kt3M (Control Panel) 



(t I ^55 Mtita Iwa c.^# UjR'» M "TOJ PHI'S | 
(iSgrr^) 


ib- 6 ! 

[<ll<MpfWf-^oo8] 


Dot 

Column * 
Counter 


0-6 


\ 


7-BIT 

DATA 

LATCH 


ASCII 
Character 
code "H" 


Aq 

Ai 

A 2 


ROM 


ASCII 
Mill 
I I l 1 1 




0 

0 10 0 


■ A 3 


0 0 10 0 

0 0 10 0 


■ a 4 


1 

I 1 I 

1 


• a 5 


Li 

1 1 1 

J_i 


■ a 6 



~T~ 



■ A 7 


DOT PATTERN 


■ Ag 



DATA 



■ a 9 






> 

DO 

r > 

D1 

f > 

D2 

r > 


D4 

f 


COMPLETE ADDRESS 


I ASCII COUNTER I 

' I 


C 


□c 


□ 


1 00 1000 0 00 
10 0 10 0 0 0 0 1 

10 0 l 0 0 0 0 1 0 

10 0 10 0 0 0 11 
1 0 0 10 0 0 10 0 
10 0 1 0 0 0 10 1 

I 0 0 1 0 0 0 II 0 


CO 

Cl 

C2 

C3 

C4 

C5 

C6 




. ; COjC 1 ; C2j C3 j C4 • C5j C6 { > 

; Time 

Dot Pattern 
For ASCII "H" 

' s r 8 W, ^5t> miG5« 1^>tc?Rf ^jf^t i 
^jIQ'SI Ist^tras ^R«rt c»H i 

^T> UJlflfc* C*K I 

(Sagffi (Advantages) s 

(i) «mI *ll?J 

(ii) WWW 1%*rr f5H> TTRI 



Nl^lRwI-^.oo'S, i8(*tf?t)] 
[^mPrc^t-^oio, ii, ii(<#)] 
l?mf i t^t-^oii(^)] 
[^lPtWt-*oi8(<#)] 


(iii) ^ 

(iv) wrra fst^ w *mi 

(v) ■siifaw ■^rsf's *rra 

( vi ) f£f%?t ^551 fw •q»$ic'o ’fiw i 'spffs, iS'bflvpft 47$ g^s | 

(Disadvantages) t 

( i ) ^ 

(ii) Isf^ wWlPtfD c^h ' 5pi 

(iii) ^?t 

(iv) stif^ra wt gt 

(v) ^spf fs(^> *P^I *fl?T *Ti I 








< i P' s T'St5|<] C'ifiTTTOITOJ 


team; 55 m t#t55 ^r#f% 5#t to 1 
(Saarffi jjisr »#5 (Drum Potter) % 

Drum Plotter CTO 5 C5 5 s tTO5?5 %TO 
Design 5t Graph fcsf5 5?5C® to^, ^s)t^ 

45 # Drum 45 %TO ftTO 5?TOS ^C 4 ^ 

Drum fi> TOTO-f*^t 5 ’lit?, 'sfa Drum 

TO Motion 5T TO Vertically 1 4 ^ 

55CTO Drum 45Across-4 Horizontally 
to 455f55s pen Holder srtro, 5 l 5 t Drum 
45 #T5 Horizontally Move 5*5?® TO 5 1 

19 Holder-swiiv* RR»tj Colour 45 Pen Set 5P5T 5TC55 1 TO, Drum 45?. Pen Holder 45 Vertical « 
Horizontal Movement 45 TO Drum-4 5TOTTO $TO $ Design 5t Graphic \ Drum 

4? Pen Hoi der 4? 4^ Movement C55 Computer TOP# %ai*f 5TO silTO 1 2 ## Pen 45 Movement 45 TOJ 
^Tt®lW ^N^rt Program i 

[5l5#*5tTO°o8] 

(Flat Bed Potter) ? Flat Bed Plotter System-4 5nTOrTO 45 # 
Rectagular Flat Bed Table 45 #45 #TO TOT TO l 4 -Croat 55TO# f# srtTO, 'JTO p e n Holder-©TOt 
Vertically^ Horizontally Movement TOt^s ■'He? 1 



Pen Holder-'STOWS ftf# Colour 45 Pen ^TO TOT TO 5 45? Graph 5t Plot 45 Size Flat Bed 45 Size 
45$TO)5TO%!if5^f^Flat Bed, A4 Si ze 45, 'TO #5 f%| FI at Bed «Hc* 5 T ^TO Large Size 45^5 
51C55 1 4f5 7ft5l5 e T$ 20 to 90 ft TOT 45?, 45 TOK5I Ai rcraft « Bui 1 di ng #Jtfro Design TOf TO 1 
f53tTO ^(.4-liVu t#C55 55## 5#T TO I [5t*lPlC5t-*oo8, SI] 

(Saaff) *iRwHR‘*ii 3% (Microfilm Plotter) % ^H5'B|5 'sri^^ ^ro> 4 TO#re C 5 nror 
TO&tsf# ftcqi ts« 5S5t TO I 45 TOJ TO# 8 45 45 # TO CRT 5J5A 1 C55 5 t 5 JT 5 

555TTO, 515 55#2f# TO 5TOTOT5 515TC5; #5 TOT# CTO55 #CTO 5t5TC5 C55TO f 5 TTO f5TO! T# «ITO TOt I 





Drum plotter 







ib-Js 



Data in 

^ CTOSJ CRT TO TOT sftf? 5 ? 5 tw?l TOTO ?s?1 TO i TO? TO?T? C F© 16mm, 35mm ?1 105mm ??@rSt 
TO? TO? 5 i 4? 5 Bt 16mm ^0ce? 3000 *J&t TO??M? TOT TO! TO? 5 i 105mm x 148mm fwjl? TOTO? 220 
‘‘J&t? C4IWI TOT TO1 ?M1 ?T? I 4?? f>J> <=!](. 4 '>tt*JT^ e T^E ?TO TO I I 

'5RTW HlJlwft IjTOT? ^feTOfWTI C?f*t ■'Tt'GTrt TO I TO*ft«, *[? TO TO 5 !? TO^JB ftTOM CTO? 5 TOT fe 
??T TO i TOTOR TO’°^5'3 TOT4 c?Pt (200 - 500 Pages Per Minute) I 

^sW^t, ^ ^ AmmI TOT Printer TOT TOt #s? [?T4tf i fwi-^oii,(’rf?)] 

(* 5a ”f) l^R'Sh^ (Characteristics of- the Printers) 8 f?f%g c?TOitf? f?f%^ ??t?? 

R?>t? Sp§<5 ?TO TO ? 5 1 TO? ffif^tt?? TO?1?TO fal'GlC?? -^iwTOf 5 ! «<?, TO? TO ^ TOfo? 

fw^l? I fro TOr«t TOT to § 

(i) n ’%5 (Speed) 8 fspBtt?? '*^hs CPS - Characters Per Second TO?. LPM - Line Per Minute 

TOt f??lfro TO I 2(f% WWW ? 5 TOTOt ?5j|t?Bl? ?t a[f^ frRcG ?F5TOTt fapO TOt TO TO TOt 
12 )*G|(.-si<i '”%5 afTO*f ? 5 ?t TO i 


4 

(S 

(j! 


$ 


(ii) c4l?lPili> (Quality) s IsfiTO?? TOTOro TOTOfw c?TO?!js ??TO®t to^to© iB’T^Tfro© to, TO tsrf) 
CTOtRfS? TOIOT Wfs TO? TO? 5 1 Fully Formed Characters TO TOTOT TOTOt 5 ? CTOtTOJTO? 5 
<•= 1 ^ 1 ? c4l?lftfB (Letter Quality- LQ) fTOTO? TOTOlf? 5 © Wto? TO? 5 i > 5 TOR 3 iapBtt?? TOTO?T 
TOTRT C? TO3 C?>'t?lRllT!cvs faf?> TO? TO? 5 , (TTSTOt TO^- 

51?^ (,<M?lPifu (DQ- Draft Quality), ? 5 T??’rf%? CTOtf%f^ (CQ - Corresponding Quality), 
Rsl? c 4 1ul'fl <.4I?|RR> (NLQ • Near Letter Quality). 

(iii) ^f^ CTTOftror (Print Mechanism) s fa|?>i?fB c?TO toto, TO fart> toa frof*i ?ro, 

CTO? 8 wD-iulGj-si faH>t?, C?Wt? fapBt?, Rost'S faf?>T?, TO? fapBf?, iafTO? ^srtf? i 

(iv) 4 jIw5|« c?B (Character Set) s fai^l? TOt c?fB xsf&i 4i rc ? tt? 4 ?? ? 5 t#? 4 Tt t?l l ? 

??TOt ?TO?t1? C?B TOt frof*t ?TO TO? TO? 5 1 






ft 


(v) (Interface) t 4ft fs(ftt<*ft ^sftr ^iHKm (sift <rft<i 4^ft <ra 

lift PtR*jl«1 ¥^l (Sift <ll(.3 4^ ftlj <K3 <PjlwsHl) '£K c t Rof*i I 

(vi) (Buffer Size) 8 ftft *$& ^f6t 1 stftm wwiRc^ \st 

■^tTO >fi^c'sr<5 R^j i 

(vii) fttft^ (Print Mode) s 4ft ftfwffi * ijrh«i , h ^ i 

(viii)ftft ^rt^s? (Print Size) g 4ft sift *rt$w ^Jit«3i<i (fsjft ^^wri?f ^^ri) 4 <k msft<i 
^ri^ftw'i i 

(ix) ftftftjSFM 3 ? (Print Direction) gftfft^^p (Unidirectional), ^fw 

(Bidirectional) (Reverse) ^r, 

i [^TOf^t-^o>o, >8, *8(*tft)] 

(Sa<i £) ^pftPT^ (Features of Plotter) 8 

( i ) ^KIc<ij ^ ^ 4t*F, ^R, ^ift, c 3 ^ ^>j|Rs ttrPr, <ic<sj<i ^*r ft4, ^MfS^q ^©rtft ftft 

^ i 

(ii) C^t ^r?f t 

( i i i ) C<F^j*fa 80 dot/cm. 

( i v ) 4'4 s *m. 4^tfa* ^rtc^i ^on *r?ri i 

(v) C^ft I sift RRcS 200^ 500 *J&t I 

(vi) *p ^ 'Q i 

HI ftftft (.*Hpftjh 'auk'^ft 'ft ^8R?t ftOJ 

[&&ag) ftftp t*re[f«ftjh ^ulwvft *tfts s 

(i) fsfft c^s (Print Head Assembly), 

(ii) ftft Gift's? 'sfts (Print Carriage Motor) 

(iii) IwrwtOT#! (Ribon Assembly), 

(iv) C*f*Tfa ipw-v wlWfft (Paper Movement Assembly)., 

(v) (7TO (Sensor Assembly) twlft I 

Voi ^ ^JtSp4 ftftm ^ C»P | 

[S&gff] ^6->utQi* ft-Gltad s 

(i) 4 **<T^ fsfft cwr siftft '4>j|c<l$t<lC4 tf^TCift (Generate) \sS (Dot) 

<u < jrI«i ^ i . 

(ID 4re 7 , 9 ^mt ^ i 

(iii) 4^ <uw® sfsft^s 7x5 , 9x7 , 12x9 , 24x9 , 40x18 ^®Ttft I 

(iv) sift c^c<pc'® 50 -‘ 500 ft '<N!c<f$l<l '%S 49 Ws$ i 

( v) ^-^jlGac^n ^rift <3 ^f^ljt ^il^MI ^rin i 

(vi) ^ift ^ hjHj ^H l?! ^ l 

(vii) fsf^ c^l^ilftlu c^sr ^ t 

( vi i i Mlftcgs ^rin ^t i 

(ix) ^ ^si 

(x) ^ i 

(xi) ft^> fsi^m ft<p <p<?c^ i 



i 8 i c^r <pc^h c^£|t> ^ #5^, feifM ^r i 

(tsw^) tog-?mfirg f¥?ft<ra ^ 3 ?FT C<fT^ ?T 1 *ft<m gTafi? CT^gfra fasre I f 3 ras»firerag; arm. 

(i) ^%TCW' 3 R'*t 

(ii) C^RfC^R ' 5 R»t 
( i i i ) fst^ ^[<*t 
(iv) *n«r ' 4 >w 3 M aR*f 


►► 


jibcn^q<i> srgrafii s 


>1 ^ Hj|G 39 !| ^IHjIWh fbifl <f>W ^ 5 #f% ^fat I 

^«Rt, ^5 £tf>ft?ra 'sr^fnsp^ c*r«t i 

[Sag ^TOFTT^) <?.« ^(.E^l ij'S<lj | 

* I T 5 & VJlds| ^t I 

[Saar araanyffi $.& •&, 'st^E^f 5 §?T i 

«l 1R 5 tolilWM*,^ i|JlGj«( ^>|M<1 C5^'^§J»[ C<fltf 7RJ I 

[Sag <t.Q . J *{° 'ii^ct^n jq'Sg) l 

81 T5& ilJlOj'Sl 1 «|H>|W<!| Ispfc RJ 5 ^itf^Sfe ^ | 

(S^jT (t.’b ^ g§aj i 

<M (.*)C.<p|l WB 1 ( 11 ^ 3 ? 1 $tf>tBRr $tg«t | 


[Sag ^nzany^] <j.b r ^ 'ot^u^n gSaj i 

to i (om^^ tfaltsm <p| 4 ^ 1 R> ^fat w i 

'smt, ffepi^ *ff>rc<R i 

[Sag »)»*.<rc>^] (J.Jo *1° i]'2<l) | 

^ I f^lUM felPttlnj Tftto | 


[^RstPlPft-^ooto, 08 , Jo] 


NWf*tWt-^oo8, Jo] 


faRstPtWt-^ooS] 


[«lM(*lc.g|-^oJo] 

faroPlWKoJo^)] 


faR^fiat-^oJo] 


[Sag •jpta^r^) <?.o HS, ^[CE^T ij3«ij i 





(InkJect Printer) 




^.o (InkJet Printer) 8 


High Speed Ink Drops 
f£f^ <hH 

InkJet Printer <1^ i Ink Drops ^ 'WlPi5R 
0 . 06 ^ *£fi> Drops 4<I ^wrff 0 . 15 

f*lRlft(?i<i ^ i ^*0?^ i£l- 

IStfiK ^<i etf% ^rteilJBRr Drop ^ 
10 3 «tf^ c»iM»«> 10 5 Drop Releae ^ 

ioof& ^rj ^ t 

Post'd WU? ^ c^ 

ol'Si^G* ■C^R'CS ^TTf Wc«w fic<P %cB ^lt?I I 
^<?fS Vsfvi^'G*^ <4^ Vl’ST^'Q 8 <piRi<i •^•^j ^ c tT^C c llc<P 
W *i|fa«l Itoi %*T?l (TFfa ^ c fa 5 ^fD(3J CcR^T I 



f&aj o 'Jj.^ 


| 'b.i f^5ft-Xc. s i«plla < p §*«.'su> 'S ^fa®T CSfi> 1$l*5lwn "^1%^ (Principle of Piezo- 
• Electric InkJet & Bubble Jet printer) 8 

' 1«l^m (Piezo-Electric InkJet Printer) 8 fawt ^(.w) isH5Tc?t 

C 3 'S < pf5 " 5 1T OT t '^fu *i's?=i <Ml ^ i w fgtn <p|Pi^ ^TO sj-qlR.'s «Tt^ i <p|Pi3 *i} 

(Electric field) TO?<! TO i 

f*iTO4ro#F to waff?? ’jro'itTOnt^ ^rtta ftyf* 

(Electrostatically deflection) ^iffel TOtt^Bi iS*Ri <wlw§Pa ^*lg TO i 'srf^fw toto® Wsf^g; '^sift 
TU8?n%l (Gutter) ^rt*OW TOtTO (Reserver) toTO TO TO* i 


PIEZOELECTRIC INK JET 



^laminated metal plates 
ink channel 


fijai § «n^i • 



t 


(Bubble Jet Printer) s 

(Bubble jet) ffipBlfcR 
1 W3 <J I <5«1 (TO ^tfcr 

fin^M PrsiP R i ^R=i 

csfi> (Heater) <PTR^t 

srrc*, *n ^ic 0 ^ *if?i c t'5' i 

*k«i, <mRi<i ^<ppm*ri ^fr^pf nrrc^ 

^71 7 f'src«i^ C 5 ^ 7 R ^"Mssr 

4JlC<l$1<! W$ ^ I 





foa s fc.>s <iM«u'st3 


fsjnJIc^^ (Operation of an InkJet Printer) § 


fzj*Oic<H irs wBrtsttsi «ro cw <r, v£}^$ 'nrR, ^w*\ (nozzle) , 

Rfifc "<pT^H $$RB, ^3 N5tfi&jH fklR**R ctf&, *ti5l?, 'Q f^Srl^R 

twtf^r ton i 

^c'st'C fSl'vlc^ ^tw f^f^v ctoj ^<r <ra ^ 1 ^iwlte 

♦r^lfSc^ Sjl^SR TOt I lOOKHz ^l5.c^u <p<ilc-sl 371 \ Wf ^5?®^ fpf^q 7P3 r -iH<R'i> 

<rr*n sRif^ -^5 ^tirs 1 w ^ toi ( 7 i <MIC<1S1<T csf^ 

(7f ^Jlt3§l£<R f#3 TfpnTR f*TC3> £T<n^ I 4 fer^TRtT ^TRiW (71 fsf% 

<tt WRtt^c®iR f#s #§T3 ^SRt>f5 vm o-ooo c^> <n ^sf i 









t 

c^rfwRFR 

Wf W T&5 'smts ^'ft'St*rt'3 FfSr tw<lil«j<l -Sfitr %TI sRTf^s , ^vg)^ ^ 

t>i!¥^^ i% ^fmwt ^i^'si-cm feoi^m c?fc « ^riS^mr cues* w fro sri^® i 

Wtt 4 csfowit *tPra vnwnw ^ ?ma m\ W%k mvm n wx* W ww i 

w ' 5 ^ ft* ^ i *r #r cm Iwm ^ srtw ^ l^ta^s nt 

^rf&m ft*i<i cwfl ^t fo'Slfi?. 4 taw tbrj i ^ 6 $ ft*tc«ra sn^ 

ftf*i affert ^?t i 


ftpf% 55 «( 



^WSf 


fet s ^.4 5 *(.®i 5 Sr^iMi n?i> ®RrWPt 


'Jj.'O W ^Iwn RR>f) ^ (Major Parts & Components of an InkJet Printer) $ 

tsf'GlW’ff '^(.w 1 §pSiM*i I 



i> I fst%T ^rt% (Printer Body) 

^ I *ThRrl?f ^TtUt^ ^SPib (Power Supply Unit) 

'O i >ihl5jwjvb (Motherboard) 

8 i c*t*ffa fw 'sjfo (Paper Feed Motor) 

(t i <st®mr (Paper Feed Roller) 

'b I CTO (Home Position Sensor) 

H i T>ftf^c<p% (Timing Belt) 
br i f£f$ c^s (Print Head) 

* i 1i|* *lf®rtf^*ter (Print Head Positioning motor) 
So i <pc5h i5 Ut^T (Control Panel) 

^ i 5* «^RWt *m (Ink Overflow Pad) 

C'Tft? (Parallel Interface Port) 



(lOb- icbiEJrtBju -) E |<jg\p^)d> 


^OSfE> 


**<t 


printer parts 

front 

CM troy 

fcemawe this toy to bod 
une% mod* a ond to ctocr o 
paper jam 


Paper catch 

lift tb*s toy to load paper 


Paper catch extern**! 

Flip ihis guide open to 
catch the printed paper 

Paper width guide 
Adjust (hit guide to fit 
close to the edge of the 
paper m the In troy 


In tray 

Pioce paper or envelope* 

in this toy far printing 


Top cover 

Uft #w> top Cover to change 
the print cartridges 



Paper length gwde 

Adjust this guide to fit dose to 
the a ad ol the paper in the In 
troy 


ICO screen 

Use th« screen to view your 
photo* and mono cphons 


Input bay doer 

Uft this door ia access the 
memory cord slots and die 

difecspr^nl»f>g part 


Photo tmy dber 

Move ih*s shder to engage 

or disengage the photo toy] 


Photo toy 

lift the paper co^ch to tood 
photo paper in the photo 

toy 


g fc.'b ^ceta ©■ulcan fetosj 

(Printer body) s sif^fi) fsp&na ■*# srtc^, ^ "src*o feR>rw<i '3R*t ^*in «tiw i 

fsH>ra 3 lPB<p <Wt^ 'froft i f2f*E>R < 1^06 Hpt>t?[ ’sr/'sw ^ >srj ■ p ft'QTt?t ^5 srfi^ 5 1 

<3 <pc*i«pIB (. c i'i> iHfvsc-'pB'S 4 (.34 l=n -s 1ilc*i < n ®TfC^ I 

'Vtih ’ijltii S ^»wSh , 1]lwc*i<i fsf^R T|*t^ 'Q Option- 7 !^ 'stwK ^1 *tTu i 

^BRC (Power Supply Unit) % 9 tt'8Trt? Rtlflt srtw i 

<i)f% c'»i(.'u «!(.«? o®ic*Gtwt i (flfB isf'Giw?! f?f%^ 4 (. w iiwc.*B<i ^rj atcutefhr ■ E Tt'G'?n?i Rtsfl c*m i 




§ 'b. <\ ’tt'GTTfa -3 Tt*2Tf^ 



t 


£jh<p'swl<t (Power Transformer) 8 ’TNnrm RTKlt £traRr% strrj Rt crRR 

ostFiR? SiTwR rr i • 


(Motherboard) 8 %t®f51Sf%?ra f&oM* irfsrs i 

c%*m rBr (Stepper Motor) 8 tro# leftist ^ c%m r5r ^sm m i 1Sn& cm& 

^rmt^mt f5rr r5r rftc5® ?r i ^ c£rr Re<jlt crrr uta crrr rrs? w rr i faH? 


Wf\5 CWfa ^ fgfc 5 ^ ^TW ?s?p I 

l2f®mc^5 (Printer Head) .8 W& crfr RRtFut 1 £|%t RMret RjtRiR ^ rr i Prrr 

^ft i 


SlXPRCR'fc (Timing Belt) 8 1%^ wRt R^tatm <RtRR ^ rrrr ^ 4 ft rjr^s rr i 
ctm (Sensor) 8 4R# w«iD £f$ns wifap crrr r^rr % 1«p&r r*sr c*iw RR^^r fflft <m$ 

^ CRRR, CRRR RtRfR R^ ^f ffife RRR <5RjfRRlf^5 RPR, CRR ^SfRRf RfRi f£r$ r® fstf? «?F <p<rcR 

^T*tf C*TO A\oj|P? I 


C’tRR'fr'S R 1*1 14 (Paper Feed Roller) 8 4fi>R rRjr RjRRtft (Manually) mR Isr^tR fw (Feed) 
<rt rr , rrr crrr rr r>r crri rr i 

(Tractor) 8 4R5R««h (Continuous) CRRR fw rrIrR *srj JuIr rjr^r; rr i gj fcRR rRjr 
^r# 1$tf>iR ^ rriR %> »r# crrr RRRt rrt rr i 



s (Tractur) 


c*m R** wn (Paper Feed Motor) 8 4 R^ CRRR %r> lit^ fw (Feed) rrTRRrR^rjr^r. rr i 
cm CTO (Home Position InkJet Sensor) 8 cm strri cm fsp^R® flp& m 

W, ^t tRRRT RRlt CRR RfipR "mmS ctorr RRw i 

’tf®HRiR5R (Printhead Positioning Motor) 8 i 

% 'S^KttPl , ffl5 (Ink Overflow P^d) 8 RtFfR rrr ^Pr «®iwt rft 4 RjfE 
C*fta c t <K<] | 


’tTRHm c*rf? (Parallel 


Interface Port) 8 4 cRttBR Rsrr ^r ^ 




(ii)fe-kk4£si3a^3 mss**# 1 *- 


a 

fspSl? 

'Ja.S %C'St5 ^tCsRf « ^srgfaft (Advantages & Disadvantages of an InkJet 
Printer) 8 

(Advantages) 8 

j> i *tfs ^w-^snutt (spfctoRi ^"MUi c#t 
^.1 f£pi> ’TO <^H (7if*t *t 5 «! 33 3t 
'O i ^rm 

8 i 3if»pM(i! ^rs? <rii *mi 
d i (.‘Pl^lPifS *01 (sinless '§ o i»ll?) '»l®f 
b I Wftft I 

3^31 (Disadvantages) 8 

i I f£H> ^133 , 5Jtt3( »llC.«*t 'oht.’TM *t#t3 (.<P(. c l 

*i ^# 0 ^ 35 ^ fspe <jR(t3i3 3t' 

'O I 313^ 3#I 3BFJ??t 

8 i 3>t1% ^t^Tcsf ifsra Ji'sH'il 3TC3 5 

a i lat^ wiviiPifDfi c^c3 43# <wiw$n?ra ww srra iooo fi> <piPis ^^'ft 3 s<M3 33 i 
b i 'iiw^ 3 TO 7 ^f=T (Nozzle) 33i3C3 3l3 l 

(Specification of an InkJet Printer) 8 


43# HP DeskJet 6840 $*SW# 1a(#ft33 §t?Pt 3*Tt 3*3 % 


. 1 

Speed/Monthl y Vol ume | 

Print speed, black (draft quality mode) 

Up to 30 ppm 

Print speed. black(normal quality mode) 

Up to 9.8 ppm 

Print speed, black (best quality mode) 

Up to 2 ppm 

Print speed, colour (draft mode) 

Up to 20 ppm 

Print speed, color (best quality mode) 

tip to 5.7 ppm ^ 

Print speed, color (best quality mode) 

Up to 2 ppm 

Monthly volume: 5, 000 Pages 

| Print Quality/Technology j 

Print technology 

Print quality, black 

Print quality, color 

Resolution technology 

Print cartridges 

Ink types 

HP Thermal Inkjet 

Up to 1200 x 1200 -rendered dpi 

Up to 4800 -optimized dpi color and 1200 -input 
dpi 

Photo REt III (Photo REt IV with optional photo 
cartridge) 

Black, cyan, magenta, yellow V 

Pigment -based, dye- based 








Paper Handling/Media 


Paper trays, std. 

Paper trays, max. 

Input capacity, std. 

Input capacity, max. 

Standard envelope capacity 

Output capacity, std. 

Output capacity, max. 

Duplex printing (printing on both sides 
of paper) 

Media sizes, std. 

Media sizes, custom 
Media types 

Media wight, recommended 


Media handling 


Memory/Print Languages 


Print languages, std. 


Di mensi ons/Wei ght/Warranty 



1 

2 

Up to 150 sheets 

Up to 150 (up to 400 with optional 250-Sheet 
paper tray) sheets 

Up to 20 envelopes 
Up to 50 sheets 
Up to 50 sheets 
Automatic (optional) 

Letter, legal, executive, No. 10 envelopes, 
cards, borderless photo, borderless panoramic 
3 x 5 to 8.5 x 24 in 

Paper (plain, inkjet, photo, banner) envelopes, 
transparencies, labels, cards, Hp premium media, 
iron- on transfers, borderless media 
US letter : 16 to 24 lb. legel : 20 to 24 lb, 
banner : 16 to 24 lb, envelopes: 20 to 24 lb, 
cards : up to 110 ib index maximum, photo paper 
: up to 130 lb index 
Sheetfed 


HP PCL Level 3 enhanced 


17.72 x 14.45 x 5.67 in 
13.2 lb 

One year limited hardware warranty backed by HP 
Customer Care, service and support; one -year 
technical phone support , plus a toll-free 
number (excluding LAR) 

































3«W6j'B fs&H 
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*1 


8 1 


Tpforg aqareg- s | 

^oWu {Sf-Hjpa <p|(,<p ^(,*1? 

(t?gg^} C3 33^ Ht3>l3 High Speed Ink Drops 3f3TC3 -nshRi Wfcsf Rl«^ 33t33 15t3> 3*3(33, 

OT®wlw InkJet Printer 3t3 i 

^OT?^5tC3fi|f^ Ink drop-43^t3tfi5t3 433 ^ drops 43 3313^ ^3^ ^5? 

[&&&£} fSH5tt3 etf^ Ink Drops 43 3>l3lftu>l3 0.06 433 ^ Drops 43 33FP«f ^ 

o . 15 mm* 353 «nt^ i 

'{2|-G|M< 'atf*l3'S> '43J3$1 ( 5 3*tf% R“'»lt3 « C^Wt3^3t33? 
fSaflff) ti)-t?lt33 ' 4 f®f 3 ^ 31313^5 blsf^ 3#t 33831^3 (Gutter) 3t3K3 '§131333 (Reserver) 

3||(,<p | 

frl'sf C.'SlC^C^t b|^f <rt\ ^T? 

Charging Control Unit 


^ I 


HI 


*o 






0-200V*^^^t^?n 

tw c?iMt?r ^ 4t m <u<^ ^r? * 

f^s c^rt^ ^*4iw (Manually) mft (Feed) 4<tf ^rm mt<J c*l*rt<i 

C<R 4R C^Tf^tTJ I 
C*l*tR 1 ^5 oduq 4lOSr <u^^rs 

c*l*ri3 ft 5 ^ c^li><i ^1^c<p fsl^icd 14^ (Feed) 4ITO i [ 

CTO 4tW #t? 

[^g) wmnt c^ 4?rt ^t ^^k«t 4?it c^ *ife*R \%(m> cto i 

(3fS *lRHf^ '4t^ ^t? 

[^?r^ fgpS c^s ^ fg|H?c^T4 ^stre-Rtra ^ RflKR fifW ^ 4<fln i 

(^ml) fstf^RtWsJ Rife ^MWl.^ "srf^fw '4tpRT4 C*IW 4<tf?f 4tus? ^ 'QfcfiTCSPl *m W5 ^ I 

I UftW l ffiHUM 

.<yj|«t*M c*ttd5?r rtwi <^f*HvSDlc<i<} Rre <?R3ft(.<?*R 4 ^ i 

t (,<p|^|Pilu5) 4ilw3M <TOl3 ^iPl* 4 v ©fi> ^HHI T R4l?T? 

f$3*lit) lif^ C4l^lPlfDd CTO1 44ff> 4Jtw3lC4a fiflTI iooo f& 4lfef ^4^ ^ I 


I $^0sr5 ft'olw 4Wcetfl ^RT <4(.4 <^fDc5i L'o|c < n? 

[&&&£) X$(M> C^m ^ ^f&5pt C^4 4tft C<fen 4t^R fc4 

'itO' TJR I i£)4l^ ^sf^WSI TTlW^ 4lPld ^ 4 c tt^'t 5 TfR 5 f^4 ^ C4R ^cft4 

0®t^ I 


5«pfc^B 




&Gi<j 


* 


* \ \%(M> fi^JlWKI 

ISr^tgrg irartwy w- * ;? * 

(i) (Printer Body) 

(ii) *fN3?It3 ’Tttflt r^Ri? (Power Supply Unit) 

(iii) siNtawiv& (Motherboard) 

(iv) cWfa fw ^ (Paper Feed Motor) 

(v) CWfatw C^Tt^ (Paper Feed Roller) 

(vi) C3H CTO (Home Position Sensor) 

(vii) (Timing Belt) 

(viii)l^ (Print Head) 


(ix) ^ft>3 (IJrint Head Positioning motor) 

(x) (Control Panel) 

(xi) «UF5 (ink Overflow Pad) 

(xii) C°0 (Parallel Interface Port) 


^Wtt, Wte I 

W] 


CONTROL 

BOARD 

LOGIC 

CABLES" 

KEYPAD 

BOARD 

SWITCHES 

LEGS 

PLATEN' 

PRINTHEAD 

ASSEMBLY 

PRINTHEAD 

RODS 


HOME POSITION 
INK JET " 
SENSOR 


PARALEEL 
INTERFACE PORT 


ftf#^-*oo8] 



PAPER FEED 
ROLLER 


l PRINTHEAD 
“ OSITIONING 


MOTOR 


POWER 

BOARD 


INK OVERFLOW 
PADS 


TIMING BELT 




1 

^sk®t 5 'ftPfBjrorf c*ft i [^tPtet“-^oo^] 

Inkject printer-^ C*K I [TOtf^-^oob*, >8, ^8(^(#)] 

(^ffl (Advantages) 8 
* i ^ijHj 7 R-^J 9 ijtt fSi'Slc^ c * rpt 

^ i 15r^ c^r c*ri*t ^ 

>o i TOtsf^TO^rm 
8i atlfroi* TO Wf TO 
<M CTOtf*rfr> ISFSttsR ^*W|3| TO 

^ I 'WTtft I 

8| ^*0*15 WJtORT 1®N? 

^W t ^Ww # l^tw^t C*H | N^tPtC^-^oio(^)] 

\*m> W$\m ^t? [TOf^-^o*vo] 

$*eafB fzHTOs vq^^gf^ c^'i .„ [TOlftw-*o*8(*tf*)r 

(^ir^] ^%t (Disadvantages) 8 

( i ) <p<il<i *\M*\ ^lc<tf ^rc^TI^T *ttf%c?l c<pc«i 

(ii) ^rfftTO TO TO ^rt 

( i i i ) 

(vi) ^tf*r toos? toto to 5 

(v) TO {^ (TOftft? CTOJ ^FJtlSlSlWM TO fitter *ooo fi> ^ifro ^j^to WTO I 

(vi) ^w\ (Nozzl e) to - to TO i 

<t \ I^ostI $i«i<pQ5<p tsjnjlw* ^fat ^Rf i 

fewff) faro 15r®fc?f *rw ^ to ^ i fro wr 

^FtfsRJ :5 JTO 5C i't TOTO$ gRtf^s slic<p i ^ c«i I c<p ^C«i <^15^ f*TO (Electric field) <i<ih^ 

<^1*1 c^i t?l[^£> <p<ii ^Tf i 

fapDM <iml4 TO TOfJS 5 ^ifsra f^f% ^TOi f%£jf% 

(Electrostatically deflection) TOrem %»ft TOalH TO 33 i TOWs TO r fff 

TO831#?! (Gutter) TOTC3 TOTO (Reserver) ,W*W TO TOl 5 ! 

'b 1 TO - | 

( 22 ® <W TOl C^f& (Bubble jet) 43^; i TO TOT f£f%?R 

0 *^ 0 ^ ^^ sc tf®'C 2 TTO 5 Rt l "g% (Heater) 

^TOI TO 5 , ^ ^^T^TtC^ 5 TO 9 ! TO l TOT, ^W 5C tt^C5Tt ^pf ^TOf 

^ITJ «i«rC G 1^ R»^o^ C^R<P C^ ^C?J ^irc>l v£i^ 4 jIw 5|^ ^C'fJ I 


ID gffd&B fegrg 



t 

HI WTO GT^Q I [?WPt^r-<oo8] 

di® 




□ 

JJOeil^CKP 8rgi<jTe| g | 


i 1 

ww ft^luw 414^ (Operation) ^fat^sr i 

faMPfctf-*oo8, o£, o&] 


’ 3 ^, '$$<.«$ 1£|%5r< 4l<mr^l I 

Nt<Ml%^t-^oio] 


'tPW, Inkjet printer-^ f§si^4tf3H1#4 < fat 43 i 



fam, ^s?5 ®%33 *far « ’^Pfewt^t'^Nt^ri 

i^tf i t^-^o^(^), i^, :>*(<#)] 


[Ss$J 'b.’^ *T \ ^[CD^ ^<u | 


*1 

«iR# ^scw? 12 |%?rj ^CH«t 43 i 



[Saa ^C#o^] 'b.tf •Tv'^W'T Sj^T i 


« 1 

^ w> fsHSlws «K w llt*K , ®3 4tf^i4t %t?n*t < j^4 -^i | 



(5as >»^<po 0] b.v© g&«qj 1 

* 

8 r 

^JWtB « 3t3®t ®%3? yi3)Fa 4fal 43 i 



[t5s?r l<po^] \b.> *?v ^ct^r ! 





I 







(Laser Printer) 




<0 <?T5f1?t (Laser) 8 

Laser TO <jff TOt Light Amplification by Stimulated Emission of Radiation, wTO TO! 
^ m m.am *HOTtrof % TO I Hughes Ai rcraft <^rofro ftwA 

Theodore H.’ Maiman Ruby Crystal TOW OTTO TO I RtOT ^ ^froR 

OTTO i TOR Bell Laboratory 1 * A. Javin TOf*TO TOR I^TOR OTTO I >*** ^ 

(General Electric), TOti*TO (IBM) TOl ftWR ul^twR^ (Lincoln Laboratory) Wt«! 

^ OTpW'ilB* onTO (OTTO ^Ic.ill'is) I 

c.°1'6t1c^ ?I e t^sr^f (Laser Types) 8 TOTO'W TO tow* otTO TOs*t TO s 
(■^) TO 5 ! OTTO (Gas Laser) 

(*) OTTO (Liquid Laser) 

(*t) Rf%® otTO (Solid Laser) TO?, 

(il) OTTO (Semiconductor Laser) 

TO^r otTO (Gas Laser) s TO 5 ! otto** c*ra TO *wt TO*. ftfrom « fro TOtro 1 rorow 

^hto To! to I To! To f^PRt TO 5 ! fwtw* too tow* «tnw to! to, **R to* froro to* ** 

TOTO TOTORplI TOTOt TO 1 

(Liquid Laser) 8 9^s otTO** wTOTO*! TO ft$W*TOO Organic Dyes TOW® TO i 
&& Organi c Dye OT Pump TOt Ci rcul ate TOt TO! ^ Dye CTO *1%*!# TOOTtTOlPK TO l 

^OTTO (Solid laser) 8 OTTO *$* (Solid) * ftftTO TOffTO TOfft TO1< (ctoh- 
Ruby) TOTO *W l 4 TOif^» ftpTO TOt<^ AC Power Supply-^ few** (Tungsten) TOTO TOt 
(Excited) TOOT TO TO® TO l 

CT p mm OTTO (Semiconductor Laser) 8 OTfrrott* P-N TO*R (W ILD (Injection Laser 
Diode) CTO OTTO toft TO I «fl OTTO P-N TOTOftw-ftfR ItaTO (DC Power) fro ^! TO 

'SitOTiroPn fcTOig TO, To f*f^l TOW* ^RwR w-tOT *T*TO TOt TO I 

OTTOrot#f3j (Laser Characteristics) 8 TO to tow* OTTO** TOOT (Common) M^ot! TO % 
i i imfcs (Active Material ) TOW, Hi TOfSfw OTTO #TO *rf*TO TOW; 

5 , i TOTO *t toM TOTO ttro To TO** *tf*R° (Pumping Source) TOW i 

«l R*fiNTO!TO^ TOt^ (Lens) TOW TO, TOl^ CTOS* f*^TOTOR%WTO i !BTO$* 5 *W, 

8 i .fa.S TO l TO CTTOf*TO (Feedback Mechani sm) TOW, TO <pR)P.S<iM ^TOW*R Provide TOW; 

(t\ otTO TOR TO TO^^TOTOTO* (Output Coupler) TOWS TO i 

OTTO** *$R (Construction of Laser) 8 OTTO* RiRH TOiTOSOTt «.cw?- 

i , gpr *§* (Active Medium) . TO TO TO *tft»t TOt, TO fro CTOTO (Mirror Face) TO TOT! Soo 
TO TOOT* feproR to*; 

^1 iph 1*5* TO TOW* TO, Tit at 5 ! fDSdW wlfsw (Coiled) TOOT 
« I TOTO OTPf, TJt yft ID$<W S TOTO TOttft^ TOR TO l 



t 


^08 




Flssh tube 



Output 
light beam 


ffM-ftWfcw im Strata « ^ *5®.$* TO jm (High Level Burst of Light) Ml 
^ 1 ^ ^ .^rfN (Chromium Atom) ^TOTt^ ^ c®tOT \ «n^ 

^ ^ w ^ c3TOm 'sufevr %OTSRm ^M's w TOs «rm^ i ^ *rfca csFtfro 

Ground Energy Level -4 Fall *c® <r^ (Photon). ^tt 1 \ ^ «<p 

i Gp^wtPi w < ils?l(.'ii ^iiwi^Rf f^fsrt*ra ’5Bt3 <iivfac<i i 4'oit^ c^iwt c^rsiid c«t^s gf ^ i ^R ir 


<U.o uwl* (Laser Printer) s 



w l^\<\ ^f»d <u<i$j<i fs^° 

^lc<p c^PSffa (Lasser Printer) 
i c?m\3 W&ft ^n?r#t (office 

copier) <4* Xtfaf i ^ 

<tfc* i ^Jtc3§l<i fspS ^ 

<N1<J cc’i'srl^t <tj<t^l<l ^ t 

4 <J ^W*<1 ^*f<t ^|f#s ^lf% d>ftt<l 

^ ^lwSi<j tips i£) 

tjTM ^ 'Q t 5 ^ Rar S H.* C*rsm? (Laser Printer) 

eftn >t<p«i cwfa fepSt^ ^oi<pfi> sjftof <i#2r ^yp»t^R w ^rtw i *tf *n*rsp 3^- 

* i Cleaning) 

* i (Conditioning) 

'S I (Writing) 

8 i CW 5 #f°s (Developing) 

C i filhwlRK (Transferring) 

'b i faSfe, (Fusing) i 

nt*oCT ^K'nRi ^j ct ^swm ^rraift w <ra «rtw, ^ 

’fTTO^t’tlt (Power Supply), Cl tf- (Control Board), CTOBr (Laser Writing Unit). 

(Drum Unit), 'fttfa (Fusing), (Paper Feed Motor) , ftm c$% (Gear Train).’ 

IwB^f m (System Sensor), ^ttl*r *IJlPm Cits (Control Panel Board) ?Wffr i ^ 
c«T5ft? ISr^Twu- ^Nf^r jfp ^risfr^ g 












I 

<?TSitRpt%! 

Features of' Laser Printer) t 
il pfpk <.<p|<ilP\f5 «:j'9*llWR I 
\o i rrr crrr ’■Pf rrrt i 

vs i fsrf^c^ 250 "511 ^5T^Q ’*mi i 

8 i PtPH w^wlR 300 CRSR> 1200 Rt 'ilR’G i 

a i ?Pt Pt$ r*rt rir i 

^ r PiPH <k;5ir .’iJR.'finw rjr^Ir R>Rt rtr i 
hi £rf%P r^ ($mtR RiRt 300 rsPiP^rrurir i 
vi cST^rm ^t ^ptSNt i >• 

^ i w><f5*t RMPlPti 4R RRCS C'i'stK PfSTR ^it 9 t<i>'ok*i RJRRi® RR i 

OTS&WBRT*t^lf& (Operation of a Laser Printer) 8 

c^nsmt Pr^tGRt spu ^r sr 5 *ro ^tt.'*rm cr <41® ^r 5 ^ mr. 

4 <j>|f^s Tfl^vg f^f*fg <5TR!Rt, RR3>1 CRRi^® jgtst, CltlRtR 'Q <4R# foft° ^SRu RurM \ 

cn®fR PrtoR <mr3)R> wsi RR$t rsPrucrr PtfiK, ftf®R ^ i ^ ^r# c^nsttR ottr ri R®to ■«k.*i < p 

crwir vi c a rs rjrsjr rrr' 3 c°i'stiR Rf*t i&s.'Rjj ^Rt rr i tSRflsiif® <4$ c^nsttR ■ffa^s ^rrPir 5 Rf*i% (rsr’Tot 
^T l^E v9'SR) vflR>ft> R c f[R 5 TR 'sflRRtR RtRTCR W»t c*i'iPiR'» St 5 ! rrIRR <jI>I 5|<1 R>JM ^RwilVI Pt'Rlsfr ’Pitt® 
cwhr Ml wt rr, ft® crstcr cwR ^r-'srf sffsFrrm ^rtw Pto- RPtcrr (Back and 

Front) Rk 5 RSRtwt rr i <4^ cRisftR v4 5 f'T ( 5ftR ^sr-'rr 5 ®RK*tt rr Rk® Rtc® cr ■ c 5 Ptt RT ^f% Pt^ 

^<^vs ^ ^olR RtCRCR^ Rsd>t CRHpift'S gtCRR %RR C*l®il< Rt^R £(P®fRR Mr ^R I <4RRR <Pt3l CRiPtfi)'® StCRR 
gj ^R^ ^ra *itoR w?t R#tRt <$m man «^iwi stwR $*ir to Rt siRR-x^ to 

4 -sfiPi ’SRt ^ 'SIR b l ^RtR to C®tR RRfR to 5 Rt I 'R®2RR Wit EF® *tto> TffRl 5 ^ StWR ^ to RtRl 

RWrt=F ^RRi wi RRt ^\^xm $*ra sR?ra -sr®^ R#ra >5^ sitoR Mr ^ i *m3ke ^irt^r ^rr 
^ i Pi^ g ^ stto^to l^fRR cRttoR 'RtRTw '®Pt snsmt ^r rfiw ^ift RiR crri ^r i <toR Pf^kRR 

■srtRTW Ptf^?. ^TR R” 9 ^ RR l 



f5i5 S C«1®ft^ ffil'ClC'^ 



a 







fe s fef^tCdd <T(^llH SfppT 


rr k 


HP Page Control \ 
Language (PCL*) / 

, j\ 

Raster 

Image 

Processor 

(RIP) 


Raster 

Image 

Memory 

Adobe \ 

Post Script* / 

Rew binary \ 
dvtpaitems / 

!/ 

Unfarmatted text \ 
only line printing / 


| V 



g H.H Crnm ^fet OPt *f>*f% 


<W> cwl^ ft(^ (List of Major Parts and Components of a Laser Printer) 8 

4^# (<mm ^ t^lPwh * (Combination) i cnwm 1Sf%^ 

3*TPf 4^lwn5 W® ^JPU ms 1 1?# SWT 

i t ^iCh^ (Image Processor) 

*' (Charged Roller or Charged Corona Wire) 

^ I ^1 ui^PiFD'© (Photosensitive Drum) 

8 ! CHl^» (Negatively Charged Toner) 

<? i f<pS'srk 'oulc^Ri (Fuser Assembly) 'Q 
'b i C^TWk WR7P#r (Laser Assembly) i 
4 W ^Hihl ^R*tWrf * 

i l *It'OTf?l ^Tttn^ ^SRo (Power Supply Unit) 

^ i C3\b (Control Board) 

^ I CWkfW’srt^ (Paper Feed Motor) 

• 8 i c^kfkiw CTNd (Paper Feed Roller) 

<M CTO (System Sensor) I 

b i <pc 5^[ (Control Panel Board) < 








Basic Laser Printer 
Components 

Corona 

Discharge wjre 


Toner 

Hopper 


Laser 

Scanning 


s 


il 





Photoreceptor 
Fuser Drum Assembly 


Developer 

Roller 


fBtfl S ^.br C.H'Srlfl fsj*£lW3 Rfojj 

S.8 CTOfa %*BtC?ra ^FtW (Function of Each Parts & Components of 

a Laser Printer) i 

( Image Processor) % ^fsr ^TP^H forest <pc<i 

^i, S'©* ^C'hPi® i 

C^rm ^ ^5 4WHt 'STiJfa (Charged Roller or Charged Corona Wire) % ^5 ^btrt 
^QW lCsfH ^P5r Saffi >H4W>i (Drum Surface) >8 (Paper Suface) 'SRJ C^TC^lfS^ ^cq^GJ^jh 

^*fs[ i 

I 



Orum Rotation 



f53J S C3Mt? ?t Wfc ^wHl 'QTHH 

Tjtfrt (Photosensitive Drum) s w (High-speed) ^ 

<?c*RI '8?JJt3 <p^<p ^5 $cwGrwli*i ‘t>NhB i ^TCFf, <4fi> ( Image) Capture 'S cSHIsw^ i 

C*iWflte cBHtt (Negatively Charged Toner) $ (Toner) Power Ink wpt ^tf% i 
Negatively ^ sict* tro ®*f<i *K?iM ^ i wr, <pc5twPiPifiJ'o 5WRI 

*wwi Pirate fsp& ^ i 


« 


Cci£tl<] 'S'G f<3 







Basic Laser Printer 
Components 

n , c , hQrrtQ Corona 
Discharge wjre 

Lamp w \ e 


Laser 

Scanning 

Unit 



Photoreceptor 
Fuser Drum Assembly 


Developer 

Roller 


s s.br cmft 

*1.8 ^ (Function of Each Parts & Components of 

a Laser Printer) 8 

(Image Processor) s $w>st c5^i> ' 5 f&iw w *rft e P5 '©lc<p 

^RJt, affas ^ ysr'Brw *ITS I 

■pl#5 oplfa ^ 4MMI 'ewt? (Charged Roller or Charged Corona Wire) s 
'QUItCsRt ^ (Drum Surface) 'S C’t’fH (Paper Suface) ’SRJ OT^tltrs 

*Hl i 



Orum Rotation 


fw % h.s oi«f» c^Hra ?i oi's»'i> <pt.si'(i 'stirra 

*d>t wfi l fra gpt (Photosensitive Drum) s 4fi> (High-speed) ’prc «hw >*wi 

s#5 «>mri 'Qtura <p^s <£ifi> tw'GrwtPi wsfe ^ i wi, ^%*rs? (Image) Capture ^ « whlw-a '3T<pt i 
CHWifi'# dJTO (Negatively Charged Toner) i (Toner) Power Ink w?t ^tf% i 
Negatively wa jptDiWHPifD'S gtwg i wr, *p<.ulcyiftPilu'» 5TW3 ^tt«i 

tjfniNH TWm ^iiwlw 1stf> ^ i 



s 


^ obr 

(Fuser Assembly) % *wwa fc*|* ®m « w (Heat & Pressure) , 

^ i(|§l»it<i (Parmanently) ^t*reg? 

Hollow Roller 

Radiant 
Lamp 



Backing Roller 


g «\.>o 

C9rm (Laser Assembly) 8 ctmm sm c*rsn?r %i ^ 'srffam 

feom * gntfrre *wj ^ b iwhPiIBo giw «naw (apply) w i 

ttw r*cgm uipreml fip&m « option-^ ftmt « ^ ■ 

(Power Supply Unit) 8 ctort fsp&to ^ *n*m *rwft *m I drf& 

^ i^w I 4ft ^RJ 2)t?rm% im* m?n$ <m i 

cw (Sensor) 8 ^ cron lapSim draft* m ^ m c«W ®t ®c®tftft* ^ 
®roft«&®CT*i*, 

(7TO ^SJffef t 

mm ft® <mt*rra (Paper Feed Rol ler) 8 «ifa m*uw ®Jt g g |fi (Manually) c*Wfir ftfcfc ft® (Feed) 
*rm ^mra c’t^rra c^? *ta mn i 

* ®F3f^t (Advantages & Disadvantages of a Laser Printer) t 

(Advantages) 8 

ii 'oH i 

a. i « srtft^ -srm i 

« I ftl^-^®c#t;«if^ 1^*250 

s i f£pi> w ^ m i 

a i fipS ttpei i 

'SI ’TtSfm't® ®tf® 'Sooo <pf 5 t 1 SRJ *1®® «RJ SttilFSR 53T sft I 

(Disadvantages) 8 

'k I j 

« 1 ^lf®f C#f | 
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H.'Jj (Specifications of a laser printer) 8 

Lexmark C500n <>Ml3 CTSjRj fsl'Clw?! Scsi^t <P3t 8 


General 


Printer type 

Workgroup printer -Laser -Col or 

Form factor 

Desktop 

Width 

18.9 in 

Depth 

16.5 in 

Height 

15.2 in 

Weight 

63.9 lbs 


Printer 


Print speed 

Up to 31 pages/min-B/W-A4 (8.25 in x 11.7 in), up to 8 
pages/mi n-Color-A4 (8.25 in x 11.7 in) , up to 8 
pages/mi n- B/W- Letter A size (8.5 in x 11 in), up to 31 
pages/min-Color-Letter A Size (8.5 in x 11 in) 

Built-in Devices 

Status LCD 

Connectivity Technology 

Wired 

Interface 

USB. Ethernet 10/100 Base-TX : « 

Max Resolution (B & W) 

1200 dpi x 600 dpi 

Max Resolution (Color) 

1200 dpi x 600 dpi 

First print Out Time B/W 

13 sec 

First Print Out Time Color 

19 sec 



Media Handling 

250 -sheet input tray 

Processor f 

Processor 

200MHz 1 

RAM I 

RAM Installed .(Max) 

64 MB/64 MB (max) | 

Media Handling J 

Media Type 

Cards, Labels, Envelopes, Plain Paper, Glossy Paper, 
Transparencies 

Max Media Size (Custom) 

8.5 in x 14 in 

Media Sizes 

A4 (8.25 in x 11.7 in), A5 (5.83 in x 8.25), Folio (8.5 
in x 13 in). Legal (8.5 in x 14 in), JIS B5 (7.17 in x 
10.12 in). Executive (7.25 in x 10.5 in), Letter A size 
(8.5 in x 11 in) 

Envelope Sizes 

Com-10 (4.13 in x 9.5 in). International B5 (6.93 in x 
9.83 in). International DL (4.33 in x 8.66 in) 

Total Media Capacity 

250 sheets 

Media Feeder(s) 

1 x Auto load • 250 sheets 

Max Media Capacity 

780 sheets 

Output Trays Capacity 

250 sheets 


Duty Cycle 


Monthly Duty Cycle 35000 pages 


Telecom * 


Modem 


None 



























Networking 



w.o (Parallel Printer Interfacing) S 



^H®5lc<i<L fiHfa iRpflW«TO tircj 

C‘ p rf5 r Ws ^ I 4 WW c^tfifeF ^wt<p 

c*ni> %*rw ^u#vs ^ i %fai»riwi 
c*ff#s . BFfc*tffcc® Sitwft i 

- s TO^Tt2 ? r v i 

*m*m isp&t? f*K?m c^if? 

w ^ i c*ri5it ^ 


(D- Shell Female Connector) I f^i?i 

trfi> 1 r wfSm 'SRT, fcfit 

f^farm ^ ^if*>fi> Pr 4f®r> <u<^ ^ I 


PARALLEL 

PRINTER 


SIGNAL 

NAME 


ADAPTER 
PIN NUMBER 


+ DATA BIT 0 
~+ DATA BIT l 
+ DATA BIT 2 "" 

+ DATA BIT 3 ~ 

'"+ DATA BIT 4 
”+ DATA BIT 5 
+ DATA BIT 6 
+ DATA BIT 7 * 
-ACKNOWLEDGE 
+ BUSY' 

+ PEND (OUT OF PAPER) 

+ SELECT 
-AUTO FEED 
-ERROR 

-INITIALIZE PRINTER 

-SELECT INPUT 


MULTI/O 

CARD 


Parallel Port Signal 










fro ^ srp Wi ^?rt T^r g 

lOR = 0.378 


10 R ■ 
AO - 
A1 - 


AEN 


A3 




Address 




Decoder 

A 

f 


A9 



A 

B 

C 

Port 

Address 

Decoder 

G 


TOR = 1.378 


10R = 0.3791 


PRINTER 

37 (8-F) 37i \joR * 1 


System 

I/O 

Channel 


X 


INT 


imnr 


^n37A(OR“fl| 

EP: 


m 


v fFJIE 


Control! 

Latch 


(6-BITS) 

MSB 


CLK 

iff 


a 


CLK 


Data 

Latch 


w> 


EIA 

Line 

Drivers 


Data 

BUS 

Buffer 


Adaper 

Buffer 

BUS (8-BITS) 


(8-BITS) 


SLCTTN 


STROBE 





sect 


PE 

K 

Status 

Buffer 


; v 

ACK 


BUSY 


STROBE 


AUTOFD 




INIT 


AUTOFD j .\^ 26 


1NTEN 


PIN D-SHELL 
CONNECTOR 


ffrS S Block Diagram of Printer Interface 

3FF 'MHWMS '3R'*f | W- 

i i c^f# ^jlcaa-n fex.4l«l<l (Port Address Decoder) 8 i <!><.$ N (Control Latch) 

3.1 =TTtf^v (.•sfe-'Sls (Data Latch) <t I ■HJjlul-d (Status Buffer) 

'S i (Data Bus Buffer) 'b I <pc 2 }|<n (Control Line Driver) 5,'ojlR i 

<lA.i -sTtwr isfBt ^SCRt (Steps of Data Exchange 

Via Parallel Interface) 8 

gss5*tf%rs ^ ms 

fsp&ra, •‘urtptm 

i fst%i <k; 3 mim*i lipsra • 

Rwn trow 

wt (^nt^ s 



f&*fl 3 S.i'O fstAh? 











AH ciimm 

(Steps of Data Exchange) $ RRR'hs sf5 *rR?ra rRjw Wftn, mHiRR 

wfR?. 'life ®f6t ^hl'a* «Ttt¥, 8 

®t«R «ih s st<m f 2 f%sra =ife<wH R?.wm ^ mi pc cstre slct in IsHto *nkRi ^ i ^ 

^t'R »r ISf&r >a^ 5 i c*r*m cslcd 2 RR «rtc^ i 

*(H 8 fer%R sRR-R fsR)RR<l %l?m osrr fea ^ 5 t I IStf^F Online mode, error free 
4R?. Wl (Not Busy) sRFt R<RR( i BUSY fR’RJttm ^Tt*lTCsr ^ft^Tt i 

*(W 8 3*1 <*H < p(. i n 33 «mi 'sf^t a|nR 3 Rt ^3 i ^sf&f csRt'R '515 5 tsrj ( 0.5 p sec) *fT 3 1 s| 3 >tT 3 

STROBE iRROiR £RR RRt 'SR I 3 fR^RltR sRPTR Rtt«f Rtt«l fsp&R BUSY fR*RTlR S)? 3*13 33 S Tsf&t sj^t ^ 

«Ttt^ 1 1 s| , ol?l S'S 5 ' 51 ?t RjRM^Pt-n <pw OYcR S'® vbl'BI 1 $t 3 > ^tRj *Tlf% ^(.aSlPi" 33 ^rRj i 

RRt 8 fsP^R <pcaii<nlc«i-si 'SRJTCR Interrupt (IRQ 7 ) fR^RIIR CPU-C® ''TT^rfn i 3 rrr ACK fR*HJM CRt 

(Low) 3£R ®fi>t R&ttR i 
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<ai To 7 T^F^' aigiag 8 | 

LASERS <J<R|R'#t? ['Tt?#fWt-^oio(’tft), >«(<#), io] 

' 5 ftRj.ASER- 33 ^^ C5 ttl famPtCRKo^, yo, > 8 (*tf 3 )] 

Laser 33 Light Amplification by Stimulated Emission of Radiation. 
t <r f’Sf|^ Wl? 

(^ a ^f) (s fWft fsfPH ^T*f c«i^k i 


GEe® c*T 6 ffer m «rs» i ^rr- 

(^) C^fWM (Gas Laser) 

(*f) 1 *[f§j5 OT5t?r (Liquid Laser) 

(*t) (*m$ (Solid Laser) ^ 

C*f) CW (Semiconductor Laser) 

<£ I c^R^lS^ OTerluw ^?T I 

P-N Wts*^ CW ILD (Injection Laser Diode) C®1 'StI< 1 ^?i t 4 

CW P-N Wt^luc^ ^rtNQTrm (DC Power) ^?flt f^W w ?Tft<F 


J?.^l ^ i 


Hi 7 ! f& 5 c<i<) i£i^ £ft^ < #p t t <P^t sttw, ^ltt« C^FPRI (Mirror Face) 4 <t •TTRl ioo < 5 Pt ^nt 5 l 5 





C«TStls fsRlR 


I 


(~Sa?r0] yH fin3<r 4T* qnran ^5!?, Tt HR? IDSnra 3 CTfcra (Coi 1 ed) TKR i 
ir i c*R?m Isr^m ra^RTTraTiRR^stra ^r? Rwf^rat-^oho, **] 

(Saa'0) ttRWs TP#rf*t«pra trr? <rfs?r fS8>R TjRRpstra i 

S» I iSjj^S ^|(.i<i t«i«t|<i fi(f% filRcG 4'afi> *J&T W? <P^I TtU? 

(®wg) ^5 mw* (RpgfR t^r^lra 2if% ftf^6 250 Tt ^RTQ Rfap ^ >£Rt 300 <$& 1200 Tt ^sRg Rfan 3 
wc®ti c a,*n?t f£tr> <p«i m i , 

io | <RR?R WSRsR (WI fa'alH Ujlras? $*R <R?t 'SR? 

(5aa ^) m^I?) 'fsj'OlC?!^ '*lf^ 5 >i T^pR (Photo Copy) slfafSa i 2|*tra ■‘J&R idT# 

s|R)Rm (Image) raPtwn TnStTt^Tlf) (Photosensitive) ®iran ^Rt ftsfr TT i *tra TlSaR t$ Tt “d>RI<f 
(Powder Ink or "Toner") wfo w?t T*#' stf'aRw ^’RJ «iraR TRI ^ I 4 '*M4(Rl WR ^ TTTT®?? 
*RoRt ftf® ^ftra (Electrostatically) '^IiNR® TT i 

hi i tras? ejranosH t^R? ^ ft? [TRlPtrat-^ox*^) 


[Sa?|] tras? sfraRran tts? ~sm. d?^ ^rtr wror? trass? ^cps n^ra ^stra* rsttr trt, mt® , wife 

®t5tRF 'fsfl’tk nt srrafr?. tr? '^rm ,i 

i ®i^® cthTgrt^n t*!? 

(Sa?r| eRf® <k<?RI '3Wtra5 n^R? TF? gR? RRWR (Drum Surface) 'Q <RRfR? 'ilawws (Paper Suface) 



b'S | cGHl-s? 


(HU) c5RR (Toner) ~sm. Power Ink Tt w$t ^tf% i ^filra 3 Negatively RRf n^ra ^FtRraRp#® ^iran 
traiRR $*R strata TRt tt i . . . 

i8 I (Ipaatlfl > aijll J l»tlsRl <pR?T>t? .« 

[Sair^) nsRKRR ^R? tra^fra 5 RRt « ®t*t (Heat & Pressure) , Rsfts, RpS«i 

^l5l®M (Permanently) TTTTR? gig® ^nt PpS'siR RjiRRpR ^R? I 
i<t I c«tSt|<| 'oulf'wtsis r r ■ 

( 5ad ^] <T?rsfR RitraraPra ^rs? c«r?R %? 1 Etra ! fejpfe 'S «iltHa w fet 

igtra strata (apply) i 


b<»i < URRrR c»ttc5??^ l ?t'#t? 

< urhr c !> rtt3? ^rrr c’fTcS*? ?tts?jw g^^tfwE wf&t SnwR <Rft Tin i Rmtn c rE 

TjtntrR? cTIt? v fr5 n>tT wfR SxtwR Tr i 

TIRRR? cntcB?? t^RTra? C¥R C^R ’TRTtra <0<^ "5R? 


[Sa?r|) tjRRiR? cnttSn Ptran twi v# v fr5 ?sfRn ^trj, )># 1r?rtR ^n° s 

T# lrl^ f’R i£|(lao ItcTOd TR^5 TT I 






^8 

m 8K3P3H- 7 1 

y\ N^tf^-*oi8(<#)] ' 

dEB 2 tT?t ^ *BK?Ri C'l®ilM<l (Common) 'faf*t ! 8 j«t®rt 8 

( i ) 'aukfD'o *FTt«f (Acti ve Mater i al ) «rt®W, ^Tt i*Rl(®fw C®!®^ 3f*flt® ■ s Tf% e f^» 

( i i ) *lts?lRr <3 7 flfst ^r?R?rtt^ ®rj v£Rpfi> ■®^Tf^ s, t?. (Pumping Source) i 

(iii) '5Mfi>4JM 'etl'Sl« *PiM' (Lens) «rt^W*Tt, ®!JR i fi>'o C«R?P ft*f® WfaftW? 

(iv) fw^Tt 5 ! 5 (Feedback Mechanism) sfRPFT, *rt 'spflEpR Provide 

(v) C®rstf5 «i|5'5'^5(,<p5I v iPiv <e<)|<) ®rj 'SilSv^ (Output Coupler) ^c<i i 

^1 . <. er i’stl'S f2j - vlw« ■^R<T-'=H : c(R 1 ql' > t ^5 5c,iW ^ i M<El(*tt^t-^oo8, o<t, }$] 

C®T®fT?T fs|-G|W< « ^rg%t C*T*t I * NWf%Wt-*oSo, ^oHC’tR), ^(’iR)] 

' 5 Rfat, <.*ier|ii ®-v|ws ^R*(T 8 T 5 It^t'#t? ['^lf*fc^t-^oio] 

[&s&§] (Advantages) 8 

(i) (RFtiltfalt> ®t®T 

(ii) 'Q sflft 5 ^ 1 SH> wt xrtn 

( i i i ) fstRk ~%5 < 7 #t; erf® c#®? fatf> *rtn 

(iv) *F?tt3 *rr 

(v) 

(vi) 5 Tt s fl^ c f® srf® ®ooo ®f»t ®RJ ^Fjpi <ptG 3 ®t ^FSt '5RJ C5pfC*Tt sR?It®H ^ ^rt l 

(Disadvantages) s 

(i) ^5t®jfa®w^ 

(ii) <p(.aah ’IIRpS ' 5 *^ 'stfv'n i 

®i *ijl«hh ■sjtwi ''sf5T *tf*w^$T?r 9 t'?Rn [^rt^tf*ir^t— ^oo<2-, ob% io] 

X5 Pfat, <3 <pFH®5|uki 'srtCTt ®fBt ‘fl’tSOTt c®r«t I [^t®lf*iWl-5,oov, ioi8(nR)] 

■=rt*iT^ c r ! ® 8fi> sitt^ra - srt‘ow IspDrj, *m?|9iN tspft?, <rof®t® ®fBt ^ «fiw, *r*rt % 

*N*T «tM 8 «t«tw ISt^tGRJ =ife<WM ®«prH- ^ ®RJ PC C«tt® SLCT IN fsp$tt?r <ttfet 33 i 4 f^Rjm 

<13 1stf>l3 C?pm (SLCT) £PTR 3R3 «I1W I 

1^1 il *fM 8 tsf^JlW fsivlwfi ^jIvIji (.«iw Rt® 5^1 1 Onl i ne mode, error free 

^ (Not Busy) «rm Rwm i busy f%«Rnt®ra ^rtsow ^tra? ®?mt i 
^sr ‘(t’t s f^m #t «rm®i ^ ®rj ®i5t 2 rtr w ^ i ®fet csrai'ra ®ra (0.5 p sec) 

STROBE’ £PTR W l iQ 5^*1? ’Ttw l2|^1? BUSY f%‘ s T s TJT 5 T ^ ^ ®f5l 

< pw «rtt^ i IsHfa Sm? 'biDi 'oui r ii°ii^Pi j i “^c?! crc*i 5's» ®f&t fst^ isi^j »iiR> i 

tft’t 8 f2f%3 <?cajNk<i<i Interrupt (IRQ7) CPU-C® ’ft^m i ^ ®RRl ACK c®rt 

(Low) ”RRff ®fBt i 




c*nsffa 1sH>fa 


cTSfi? ^j m i i^wPtwt-i.oio] 

(Ssfl 'ff) 4 fet^tR 4 <p 15 c^TSfm W& Laser Beam Produce 4^15 Optical Deflector *Q =TR' h ’ 
*r*(j fwtU sRtl^s <MIWl i Optical Deflector 15 ‘Pjlwal-s 1 $l5t ^Rt Rifat's I 4R Laser Beam 
>£|^f5 ^fRrsrR 3T5I 43 $*R 33tRt Mirror 43 3t3TC3 Swept ^C3 43# Metal Drum 43 $33 3f$® ^3 1 
gp# Photo Conductive Material 43 ^ l WI, Laser Beam 3t3T 4?s Electrostatic Field ^ 
-^t i 4 Electrostatic FieTd-4 Toner 0313 313 1 51315 33 333 High Speed-4 fc$ «rtt^ 43^313 33R 
415^ 3tt3 ^ 41 3313 3330St <wlwBl3 ^131 33 i 41^413 C3Srt3 $33 43 wwial La§er Diode 

<jfrI 3 3*3t 3£3 srtt^ i C^FStR 1§F5t3 43 Cl eani ng Uni 1 15 ®t3 30® 4lPt " s> tf%^ra 3R3 I 

c*wra . sjf^ra pa 




. -■ Mill » 

^IR 











<sm^ ^ wf^ ftora 


^cff^srR ^*Rf 

<t i ^st^rwi^c i 

cmH f^OT 9 ! § 



Sfrial Data 
From Controller 


Control system 

Cssplay 

print 

A K 

j k 

V 

Controller 

/ \ 

v — r 



«. imuui 

-v^fcn5 



Image informanow 
v system 


Dpvelopng j 
V sustem 


fF inched print out ] Printout 










b\ C^TSft^r fStfJ|C44 '$0 £t4H ' s K w tt^ 5 & ^ "#t? 

[Saaffi 14 4 $ cmte 4cd^ c*i4iR4i!*! 'Q 4 1 04*5^1 -^4 4pic^*f4 (Combination) I 

(?mft vz wf5 .34t4 ^fNS ^hjrt ^nt4t f4f%^ <K ij *ilW4? t '^sfS 2 ( 41 ^ 4t^- 

(i) (Image Processor) 

(ii) C4M14 4t ■&!#£ 4c4Mi 'STnH (Charged Roller or Charged Corona Wire) 

(iii) ^cUlc^PiR'® ^ (Photosensitive Drum) 

(iv) <$Ht4 (Negatively Charged Toner) 

(v) R s 5'sil<i 'suic^Pi (Fuser Assembly) 'S 

(vi) <^t^ WlOT#r (Laser Assembly) I 

hi * 1 3 ( 41* 1 1*1 W&tt ^H r ffre 4*# yffcs? 

*jjl4Mh 44* I 441- 

(i) C*!# ^jIg^ R>c4|vi>t4 (Port Address Decoder) 

(ii) *ntfik C4^t4 (Data Latch) 

(iii) ^t4T4 4t4n4 (Data Bus Buffer) 

(iv) 4G$l c i *fTtlK c4f^&t4 (Control Latch) 

(v) (Status Buffer) 

(vi) *Ttt4 51^1? (Control Line Driver) i 

b-l I 

fSwff) C4 >R5*T C*mt4 4J4$>I'4 4*C4 f£tf^ 45flf 4**^ 4*C4, C^Sfm t£f$T4 I 4 f^l4 

^4^ 4t*T<3 *j4^ | 4WJC<n4 C*f5ft? 1§|^lc<l RR$ 250 4T ^£>|4'Q ^44 *|&1 ^4° 

300 1200 4t ^>!43 4f44* GIOTfTlW 44t 4t4 I C*f3tt4 W$\!M ^t*tt ^t®T 44 I ^4144^ 

*fl4"Rff*t\C44 4los? C*Wt4 431*14^1(4 4J44t4 44 1 44 I 





Croft Rp&H 




2(1% 3000 <ppt?r war a^>a Cartridge ^$t Wl (Ratal Maintenance etaiw ca^ i HP 4ft TOt 
^ ft\ft\ Routine Maintenance ~$ft i Cartridge Rechange aait RPR, fafw rsr CRR 
Refill Company Cartridge 4ft R^c<R'^s*t Rebuild ^£3 i 

cawtR fsp&tR Xerox Machine RT Office Copier 4ft ftU$\ i 4R Photosensitive Drum RttR ! RtRcst 
(ft ftft® R>fa W$ Ws RCT, "5tR WtR W aRfl <U«f^f RRt RSf ! ^tRRR SatR %R5? 4ft 

^aR Powered Ink ^r^tToner Apply RRtRR i "srssRR Rc.a w<p CRtR Electrostatically Paper 4R 
^tR inked Image-'STRt Heat 4ft ^itTO Fused RCR RTR I . 

& l 1^«ta^CR^R<RtRai 

^naa^ ytR aataa crwIr atQRt ata 8 
(R) aim CRSTiR (Gas Laser) 

(R) R^vb taetR (Liquid Laser) 

(n) rRfs CRWlR (Solid Laser) 4ft^ 

(R) caRwlla cawlR (Semiconductor Laser) 

arm cm \ft (Gas Laser) ? arm crotch cro am fi>StaR rcrj f^ram * faRa aitcaa fwto 5 

aia^ia aaa rr i aaa am fDStaa arm ftwicaR rsrj atRta Rat rr, ^aa ^ 

^r aataa *nm Rta i 


OT^ta (Liquid Laser) 8 R^ cwPrr caaia ^srfaw am frSiaa ftifti Organic Dyes W® RR i 
^ Organi c Dye CR Pump Rtat Ci rcul ate Rat ac 5 ! Dye CRCR ’*t%at^t ^jIcnlRuftl fa?f® "3R I 
mRr® ORma (Solid laser) 8 af^cawta R^a (Solid) ^ RR^t< ^Ra Rp&m wffta aat< (cw- 
Ruby) ^ Rta i 4 a^ifacv® fe^m am<#tR AC Power Supply-f^ (Tungsten) *uma RtRt . 

(Excited) RRt«i *5rft*TfRRf*IJ ^atfa^ "531 1 

ca(aR*s>r§a cawta (Semiconductor Laser) 8 <mfRR5tt3 P-N WTW CW ILD (Injection Laser 
Diode) CRCR cm ift 3R I <£! CTO P-N RR at^Rta (DC Power) at$1$ fata 

witataaPj ^a*t ^a, alc<p ftR^ aataa 5,ca^5R<p <pRSfacRata ara^la r^i ata i 
^ o i ca^ttaa ak f&a rm a*fat i 
[Sw^] (?fSffra Rwj^H 

(i) am (Active Medium) , RR ^ aRm ^?lt, c'^ca^ (Mirror Face) 4ft aim i>oog- 

^ta m*ttft feu^aa ac&; 


(ii) 3FH PSft 4^ ftfttsft at am (Coiled) aW; 
( i i i ) at'QTTR caR, at ifH fDS<ic<? at'Qata mtai^ aata a*ca i 


Flssh tube 



Output 
light beam 


t<rl^l<3 @a3f< 






yp«f f5S<f5os fUnra sRRffi RBrcet ^t ^s ■sntgra JPM (High Level Burst of Light) 'M? 
57j | |ph r»>DM C3Ft%W ^jf&sr (Chromium Atom) ^ c Tt®(.*il<.4 SoelwrA (.^IW I 

nt'<3'?rra 7 ft , 9lt *r® <it^trel rc?, c4-lPi?Jhq ’sofS^j 5 m<sf(R ■srtsit's •qi^w «ft^w i ure 

CSFtfeim '*l)l'5si <P c ft'?5C=Tt Ground Energy Level -4 Fall ur?, ^5t ^5 c*pf5n (Photon) R'tt 
'ailW l ^ n fi fl faf® ^5 «<F i ^5 «|\$R?Tl «HWI<nR[ I 4®TCRt 

c®T^?ra c«lt® 5 sm?imf i 5 fafe I 


gpcn^ef^ agigfif S [ 


i I 


*1 

« I 


t&ipi^ csrstt? I^Ibri <pl<31fc* -i'fat ^ i 
^«t^t, LASER l3-iS|M4 ^ ^ I 

^i«t?t, 1 m>r c^t^bj I^Btcra ^ i 

’suBtf, c*rsmt ^ rr i 

''sjsfat, csfsBt fsT^tBRJ « 'ar'tlwH R*fat ^ 1 
xsrs^t, LASER Printer-^ <el4*i]fa I 

'31«Rt, f&JPR C®iwra 12)-B!W< R*fat ^ I 


fiS5?r ^repFS^) ^.i,.i ^(.o^i a^I I 

(iSg?r ^rqgrer^) S.8 JjtRj i 

C*H4H ft-DlWil c.-dPifaw-H ^CSW I 


11 

a 1 


[$5? ihizf&E) ^.'Ja i 

sR 5 'il^WI^’R < UI3RH $, : G|<u.<m R'fal ^ I 

(Sag TmzF&ff) h.h.q ^ '^y.ag'-i 5^1 1 

ofifaHt 9 ! ^mwPl< -<W THW®f5t ^HTSCra <RT I 

(iSgg- ^raare^ 1 ) c l. c O ^ 'st^tc^h SpftJ i 

c®r«r i 


[<l<) > lPtWt-^oo'0, o<t, o\r, o&, Jo, JJ] 
[^TOf*PRt-%.ooV, *oofc] 
N®lPlC*t-*oJo(«#), ii(’rfl), J*C#)) 
NR#ftRt-*oJj(*tfs)] 
NRflPfiRt-SoJj] 
[RR^fiRt-^oJJ, *oJ8(*tfa)] 
[RWf*hRl-^oi®, b<2-(’rf?)l 


NWftlRt-^oJj] 


faR s tf*fiRt-^o J J ('=tf?I)l 


(tSs?r ^.>8 «i^u)^h JpftJ i 





a 



V.i CRRM 'filRtel (List of Special Types of I/O Devices) 8 

‘pR'iwJlws "511*0X51 RR>fj *f?n?ra dHWow ^*u c*r*H •■pf'HSvk'g RR>;) *twra ®l5t xrt, t^R 

#Wf® « f^TC# 33 I 433^ CTOt t3#5 tw1^3 313HR 3*31 33 I ' 3 Tt<t3 l T® l3#5 

'sti^e^ te®fe 33 ^stt % 3 i®, "sd^r, 3R53 ^®jiR«i 3 *rtt i fw 4335*1 Iwi^r 3x3 

<»H@ic<i 3H ^> h 53#5 'sri^' s jt^ 3353 ^stftR 5p^ 331 3t3 3t i ,s n®5#5 #RR3t 

R®j 3 ^ %#5 ®ni§5#5 33 ? 3tE^ i 

Rw Special Type Input Output Device 4? ^iRi^l 331 3£3t i 
f&sf^r ( Input Devices) s 
i i •Hwlvs (Keyboard) 

3 i 3T©3 (Mouse) 

®i cn*T (Light Pen) 

8i. 'StaRC-p (Joystick) 

<t l (Scanner) 


>8i <3 43®rt3 (OMR • Optical Mark Reader) 

Hi '3f3'3t3 (OCR ■ Optical Character Reader) 
tr i 43.wtt.f3/5TT3 (MICR - Magnetic Ink Character Reader) 
i» i RRtDl^N (Digitizer) 
io i Sit® 33 (Track Bal 1 ) 

i 3Tffll?#35 Ct>3 ( Magnetic Tape) 

H i C’t’fH <$3 (Paper Tape) 
i -'itsh^rE (Punch Card) 
i8 i (Disk) twtR i 

(Output Devices) t 
i i 3Ri>3 (Monitor) 

3,1 f£(3>l3 (Printer) 

® i Rm^RI (Speaker) 

8 i #513 (Plotter) 

$ i 43tR ( LED- Light Emitting Diode) 

Is i 4«iRi('i> (LCD - Liquid Crystal Display) 

Hi R>R>tS ( VDU - Visual Display Unit) 

\r i ^FtSIsflR 5 ^ wfS5#5 (Photographic Output) ^®1lR l 




<pFH'S'gi<i c*ffata s aM 3 j 

(Hard Copy Devices & Soft Copy Devices) 8 

tvb'iS l ^ TT (Hard Copy Device) 8 ca aa«i f^tt?T atat anama ’at^B’jjB W1 ‘STCSvs 
^ja^ta aita 5 , ^F a>fa fs^a ata i ^ a>fa RrefcaWtt 4M(.«ra i§aa ^|SMm w« ftsfa «*>M I •’ 

^ ^rf^si^TP^ s 

i i fapBta (Printer) 

^ i YfBfa (Plotter) 

« i atBWtfaas ^al^B^ (Photographic Output) X'ojlft i 

?T^Basft1^5t^a (Soft Copy Device) 8 ca aa®i festta atat ^B^B anaeatBas 'staat «ifoilJI<)*1 (Magnetic 
or Audi able) ^K^r a ataat ala astta 5 R*fB afa .fs'st^a aat ^a I W> asfa «ilS'G < ^ aatafa aja^ta a*at ala at I 

Tfipg fb'»|$T| , Qt=Tt ^|Sl '»!(,<! W'f'Js t'oR <HL'® *ITCa *Tt I 
R^FB R^Pt 8 

i i fespaH foarg V^faB (Visual Display Unit) 

S, i TOrfaffe (LCD- Liquid Crystal Display) 

« i iXiRBfs (LED- Light Emitting Diode) R'sjlfw i 

^jt Ht^ra ups ca caft , T5t a-a ^afa <sn$BgB ^ afaBta aa*B asfa ^ai^BgjB i 

b-A 'Q (Characteristics of a Joystick and a 

Digitizer) 8 

□ T 5 f#c*F (Joystick) % w#B a * ~$?\ ^a# BagBfs^fBa i 4a ^T®«# faaataa atarca 

faf%g aataa ^«n ctfaa aatt aa i 4 ^ts 4lBa, a^ta^ta <f>Ht§Bla aaaatas faasa aatt ata i <pp~iSBicas 
JTWtai 1%f®'a caBa caata ataj 4a*fB ^ TOfga BagB f^stBtaa ata am ‘wafts’ i to, a^ata Rata sn^ja# 
<r>HSBliaB. &ta|5B a > anattata catB faajata arca* i ^ta aiaata^iftwa sttarsta ar®t ^s 5 caiBfBea 5 atattat ara at 
SCSI's ca*at ala i 

sia(R)<Ka> Rtata'Fo x-Y afeaca (aRjg fata 5 ^tatsa aan ala i 4 ^fst's, 4lBt.a> ^ta, ala, f*f^ta, Rtaea ^aat 
<rw i aa>iDa g fcairo at 5 ®! ■gtatsa a*ta 4a atajta a#aBBtea gratia lataaat areata a*at ata i 



fes 8 b-.i (Joystick) 



C” s 1 x tt*T 

^ ^ <ij<{^ ^ i wts 

i i ^Ufafa*f ^PG<p (Analog Joystick) ^ 

^i f^stuh w^P5<p (Digital Joystick)! 

'SNiPS^ (Analog Joystick) 8 



Joystick 


< 

< 

< 

X-Coordinate 

*,* .. 

9 : 

—A/yV- _|i~ Fire 

4> r l P Button 


10 - 

Motion^s, 


— • 

11 

y y VJUUUCU 

1 Y-Coordinate 


It port 

> T 

Motion 


— # cuiincLLor 

13 

• 

14 

• 

^15^ 

! 


faa § v.* mw\*\ ^ ^itotsi 


^sum^t sniffs?! toij ^ c^rf^s i && ^rf»rv 3 f 5 ret^ x- 

^ to y- 'stw ?m *m ^*u i *b* nce^'Ql^t ^ 5fsw m arrest 

cwtf^5#r 9|^v i WJWW WiPSt-M CTO! WRM 5 ! fot^TOP straw *m A/D Converter Ci rcuit W 

i ~m toi q)HW fefeuiw <K»rre#g fefe&m <i >H$bi« ^ ^ , 


Data bus 



S b r.\s ^uh|*i»f J f®f®ri?M f*i*Hi1*r 


I 


rfcv 






3sn§/^3 fesiSfl 




(Characteristics of a Joystick) s 

i i 1%f^ v 3 c*l*rfa '^iR> \st^P5<p 

\s I wf>Dc4> ^fTW5 sJwfS 1 - 4 ^R 3 "®1^l AE9 ^Iw 4 

8 i ^ $Jvs<nfi5 [•Rajc*^ ^101$ f^t^vSc^ ^PiR RR>*j ^4j C^f^t ^ 
cj- i ^itwr <*>RS$I<1 fes®! <Mi 

'b i wPvc.<ps v^lc/il ^Rc^ t>i«Rt<^ ^NffHt 
H i wffiN 5 ! 'Q feRtSM- *^17^ ®«iFS4 *ttsut *rf?i 

V i *$> Conductive PI astic Potentiometer ^ 

i *TC3p? ^3T?t ^Ffl cwtfwm ^IT^T <im^ ^ 

*o i C^TfS A/D Converter ^ 

I (T# wRpujI*! 10k Q ± 20# 
l O# wRt^jM 'iHlw*! ± 30# 

>m> i c^f&^r ntG^rm o.iw 
^8 i wtraflK cstr^sr 50 v ac 

MM ^’Ttm^^lSO - 200 gf .cm 
^1 (#^^ 30.00,000 Cycles. 

□ (Digitizer) 8 R$R$l^sfft I/O 'srfaTC^ c<Hwi Graphic 4<fs Pictorial 


Data C* Digital sptKRf ^ Computer 4? I/P-4 C*T?rt^ I Digitizer C^ Graphic ^ Pictorial Data 

Digital or Electrical Signal ^t 3 # <*>R$t>lw« CPU C® ^ CPU ^t Memory C^ 
Store 4^s. Memory C§ ^Ic.'st crt’ttlT i * 


^/ns ^3 

faf*fBj (Characteristics of a Digitizer) s 
^ I v£jfi> C^f^rc^ ^C'iVul ~5J}*$\ wc= 1 <j I 

V!) I i£)<T 9 tfe X 12 ^3 48 ^3 X 72 tfe *tW TO ^5 I 

8 I ^ Vi<ptlwta (? lf*K (Mta <FtTO3 fafora W==TT w ^ 

C l UsjlBwvb ^3 $c^«r ^JH- ^ ^ ^c IQ ^TO> \ 

^ I Simple Drawing ^ CW U 5 !!^^ fufer5&sd* 'G Complex Picture *4? CTO %srer ^jh f^fe'Gi^ i ^ 
< 3 J<J^t<T ^ I 

br 1 Muttra m-s m, mm, mfa $®itft3 am ?i*ra$ 3*31 m* i mft, Rt3T3T® tfsfeim, 

srtp* 43° v Map/Gis (Geographic Information System) towt 

: TOTO <TO ^JTC^T l 

(Types of Digitizer) s 
IWSl^srta (Digitizer) 8 

i i SPjfSwvs* (Rectangular Co-ordinate or Flat Bed) ^ 

^ i (Image Scan) i 

JR1 ^' 5 (Flat Bed Digitizer) 8 4 c^m I C3 Graph f&3 Digital Signal C3* Computer-4 

* fT ^® ^ Graph-ft/? 43>fc Rectangular Table 43 §*13 -gpR 3Rrt ^3 i *(33®to5 Digitizer 43 43 >fc 

Scanner Flat Bed Table-43 Graph-43 ^*13 ftc 4 X - Y Co-ordinate-^ Scanning Mechani sm 3*^3 

sm 43 43# Digital Signal ft*# <pra 43^*13 Signal C3* Computer-4 i 

^ ^ (Image Scan Digitizer) g $cm ^IR feft5fc>st l 3 , ipjfgraw f®feS& 5 r i 3 43 

'5 5 R^ Powerful 43s,3Tft I 43 Scanning Automatically <£C3 m3* i Flat Bed 43 £RR oflsftj^ C 3 - 

^ C3t Graph 43 Digital Signal M 3 3RT® ^3 Graph 43 f3% Point 43 Gray to Back Scale 
Intensity 43 , Tf«ftjt3 i Detect 3537® - 3 TC 3 ft® jPJliJw® ®T '3TT331 1 C 3 W}$ Flat Bed System. 

Color Intensity ^3K3 Signal M 3 ^os lira R Flat Bed System vfim'Fs Simple Drawing 
Graph Chart 43 CTO! 3T3^t3 3*n ^3 1 Image Scan Digitizer *rt3BH® Complex Picture or Photograph-43 
CTO <0<1$J<j <RTt 1 



foa s v.a FMstGi^sHu (Digitizer) 





3nt/-3 




^8 

b-.« *!$» (Worki ng Principle of Light Pen) 8 

cOT (Light Pen) 8 “fll? COT 1^1? « OTirfls %sf^t i cOTt® «iwwl <p < nc*fsi s r$ wt 
otwi oti -sjzm. \ 4?t 4 ot 43# I??# Rot? 4 , 3t ^rr*rm c r : ® Iotu ott*# uRDm otot oti® 
43 ?. ^COT OTT ws i SibttH OTTT MIT Lincoln Laboratory c® Lincoln TX-0 «pfH5ulw 
WOT *rtl? COT 3133H OTt OT i 



fen § b-.t) *l|5 cot (Light Pen) 


«i|5 COT333*t#f^ (Working Principle of Light Pen) % 

tTl?? COTOT 3313 ^f© 'SR’t 3OT 

(3*) <TOT (Sensor : Photocel 1 /Photo Diode) 

(3) w3f?3OTT Ptc->5it (Optical System) . 



ill ffcs % v.S 3 T?t5 COTOT <pI< 31!« (Operation of Light Pen) 

upfera OTra ?ot tnl? cotot fca ©te 3OT cot aOT® ararm a^nrr 'stOTi cot flf ©wot fOT3t cot 


^j 3 ^>3 3>3C«T “Til? COT33 “Til? (TOT 'S«JC<> OTfS 5 3OT I 

“Til© COT33 31313 “Til? (TOT 3t3>l3 333t e t? 4?t #ft33 ^ItCOT ftfoa'tta 5 C33 OTC® 3tC3 I ’TOTftt® (TOT 
COT^ sft^ ftOTTHC^ WWfsTOTIa 3TOT13 3OT Wl^PPlI 3OT ©ItaiTFI ®ifeOT 313OT R^cfl alTOTOT fOT© 
*tki1(?Tt OT I OTClta f® 3 tg SRTOT ilW ftOTOTTTF OT3# s|t3l®t%I 333tC3 “pRSDkW' COT 0 ! 3OT I 





(si>)4-kU & ia ^ k:> &iagjk^jst> 


^/'Q 




(Internal Block Diagram) § wnmffa forapf s 


Phosphor , Threshold 



Video 

Output 


Switch 

Iaouire 


^ mw < 5 T t fPl OT^it ^.Rta* sic^Mc^ \ CRT 

m sfwrn ^t cwif^rn 

f W ®Wf 1 <Pl«tf 5 >l^hCH<t 'SHJ c« 1 *lf 3 ^fwt ‘ c Tt®T i T ; TOf I 


Phosphor 


Phosphor 




Phosphor 


Phosphor 





p: 

(<V 

cfe 

59 


0 

'11 

il 


Bii) o V.S& c l!'$UC‘ ! 1C'i^ C¥T3>ff*l° «(Q^I 


(Uses of Light Pen) % 

Vl %T<T^ri %TO CRT fwc$c® ^im tsf^t ^ 

A 1 Rw*! ^ CRT 1 3 4iR s, $i ^<ic«iBc<p fsf%^s ~<p1ost <u<j^jvs 
O I (/FR/Tf ^PF^r TW ^ 

8 1 CAD-^FH^!^ fswfct ^ I 








3nt/-3 


br.8 *WHM 'Q'^jhlwii'^taw^ (Scanner and Classification of Scanners) 8 

TOHfa (Scanner) § toRH 4TO to tocto TOT c^twt c^fr ft 4tfftw TOtt 

<pc<i fern TOT <ppftSuic35i c^c^lRc^ C^fTO <psi TO i 

totot ws <i>Pm®£|'«<i to# toj ^fro to^t to to<f, cftrft tot totto i c^twt 

ft<1 ^t m ^<1^ ^PHSulc-fl <PC<1 ^TsCTOT 3 !, ^ifi^ivoi 'Q *lR<W <p1*jHPi TOTOTCTO Wj -^iHlfl 

<r<^ to i ^htht sulft-si ft<R TOn ^jMc^ 'srt^^xcsf sfcTOrw to> ^t 

cfti> TOt 'TO ^TOt TO ^S^'Q ftftjft 3 ! “TOl TO l "TOTO/l 4p v i5'G|$l sfllft’Ss) ^ItTOTO "TOTTO ^^tTOto 5 j 

^ftH£TOT 4lC^<5 >lKic^lJ ^hl^C<JlCTO TO^f ^ItTO TO^Tf^R ^pMSuiw .^JlRs <?NNPt TOTOt'T TOt TO I 

TOHfOT TOHW (Types of Scanner) s TOrtTO® f^r tocto TOTOT totto to i to § 

* i TO® CTO^TlTOT (Hand Held Scanner) 

TO H#^5 ^TtTO (Flat Bed Scanner) 'Q # 

^1 TO^TTO (Drum Scanner) I 

'stTOft ^TO'G ft>% WTOSTC TOTO'Q CTO TO l CW- 

S I ft-ftTOTO (3-D Scanner) 

TO felftuh <pj!cTOI ^IfTOl (Digital Camera Scanner) 

^ I cftiftlTOtTOT (Rotary Scanner) 

8 i TOcftft^'TOTOt (Planetary Scanner) 

(t i «Tl^^JtTO (Line Scanner) 

\b I TO WtTO (Bar Scanner) I 

TO® c^TOftt? (Hand Held Scanner) 8 TO® c^$ TOTO?f TO® ftro ^TO to i 4 tocto TOTOr 
TOftTO® Large- Format Document-TO TO 3 ! TOt^ TOst TOTO TOt TO I >$fi> 'Q^rC 5 T TOT^t TO?, TO^f ^TOCTOtJ, 
®FTTOtft?, CTOltfifiJ CTO fftTOCTO I TO® CTO TOTOT TOTOH® 15 <7T. ft. (Ml ® 13 <7T. ft. TO TO^ i 

TO® CTO TOTOTO # TOft 8 TOft aj^c^ TOTOT (Document Scanner) ® TOlf(> ft-ft TOTO? (3-D 
Scanner) ! ’"TOTOi TO^ TO^ft ft®^, TO/F TO^RTO STOt ( Drag) ^fro tow ^IH TOC® 

TO i it-ft "TOTO WCWC^ W feft TOC^s I ft-ft ^IRP# ^®t%TH fewtTO, 


cu>i? ^ cwto 5 ^, c^tfts 'G TOftniTOc 3 ! ^toto to i 



fM § b-.io ^Tf 1 ® CTO (Hand Held Scanner) 


.Tt^jQ-UUI&.h'i&IU*) UlOCM^I^ 




(uM- 


'5t1^/'3 f&stt’f 




^jR [3 (Flat Bed' Scanner) s "WitR a^=i stoPi's Wtata jpjIDw* adHIa i at*rla c Ps '®rfwr- 

\g <] | >1 | <llR)(. S 5 ^ <HHR Caf“t <u<^5 I ajF® C<^S ^'’Hlil Rfsfr *whl<H.<P IPItRa'S 

^TFrra a?R I 4 WR? Rkltaj ^lt Wt^t^T ttTO at wrt stwilew TST® ag£<F ^IFT aat aai 4 

^rsra! ^JHtata ^Ra RlW 3 ial'4ial 4 l'»lCR '^t -s t^T a“ta •swlPlv. aRspa a*"ijj aRTS aa <K.°1 ^C'ra RTa $pj|u(.-d'Js a*JMIa 
(Flat Bed Scanner) I ^R C^tt® 'stsaaRt aaRtaftata atRttaa i R>lwM aalcaal WtRla (Digital Camera 
Scanner) rte^ jHDw^i -swMlwa 'o|4«t i RfeRh <Pil<.^-al auhlw R% ^Rtaan$t (f'» j 5'S < tR, R( 4 l*a>*tR, Rili*!, 
c®rt ^ag i R ) am at^s m R^ Rrgamtar ^Rat RataH , cw- caRt, catRaa, meat aataa Damage 
Rt.ii'st ^)iR\ t'sjiR i 



fe 8 b-.» jwiBws ^Jl*tl3 (Flat Bed Scanner) 


SflR^JHa (Drum Scanner) 8 SjtR a>)Mlaw> % fw mHR (Sheet Feed Scanner) 'a aat ast atm i 4 
srai?Fa ^Ttata ajiHgf l 'Q C'WTtft <Flt®ra 'SFtJ atari's aR I 4attR tR % *ttm Rt I tcastR ^adt Ra ^JtR CRtSm 
(Head) fata m i aRvs an i «hhvs*+ ant*! Rsta ca® atat ^RR "arta an i %srsf ca^ra Rmw a’jRt atR>?ttaia 
R^j (Photo Multiplier Tube) amata aat RR i 55tR mlata t ata atm i aat % caRtR (Rotary) aatRta 
'Q gjioR iR (Planetary) a>tNa i caRtR "^rtaim anRt atfRtrtata Rwtaa aRam at#s ma®F5 R>'»R J i (CCD) 
<i)<^ am 4 R att HR® aatR a*am Rita i 'swjRm, UJttaRR atMiaR at; wtat ’s^caRSa aaRtain’m 


^ic«? ^ i 



fsaj 8 m (Drum Scanner) 


snf/«3 (Svsita 




(Line Scanner) § fe ^'JHImh fSar wltwt ^c?ir^ § 



f^5 8 boo ^It? (Line Scanner) 
4 TO *T*ff ^IWlR^o <FE?T i 
ficBsw* ^ i *r% ^jiR° i 


Row of 

photodetectors 


<£\^> ^'c 5| 


V.£ IRlUwvb >jhlw^ (Operation a Flatbed Scanner) § 


SPjf5«v& (FpsfaS CW ^5 cwR <47^ 'Q ^IW^I >F$l<R?nM<l ^5^ I 

4 ^rtR 4 <* to c^r ^c?r #tcw 

,^*Rr?rNt ^ i wt^ *t?it c*mt^s i ^r®g*ra f&3^ ^5 cipfapT 

^ (u3c<^ >wlR >iift>u><i ^rizsi Pwwi»I*iIr«? ^ i v£)^?f s(f3R^fDc4 crt^TT <HH<i ^jpr 

< pfl!c*it ^ i 




ffcu 8 b08 ffJl'BWvb ( Pt^fU) W<I 


stf^fitsrf^f^T *Tsrft *Tt^*T Rc"^jC=1<1 ^fsrfl i 4<i# ^rt^ <F3t 

I ^\»t TK cTl^HC^ ^t C*ft *WH^\8> '*FU? 

■f3c3k<i<i *rtw wpu i w*tra <fft ^m^fr et m i ^i 

<p(*HSi5l« C2fa*t wr ^ r 


C"Wi 'srfe/'S 





1 10% RED 
y IMAGE 
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"I j 
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f IMAGE 
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fa ' 2 
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1 20% GREEN 
y IMAGE 





fsaj g bO£ ^JHIW 3 ^TH Sffelt 



b-.^.o c^fi> (Operation of a Hand Held Scanner) 8 

(Operation of a Hand Held Scanner) i ^Jf® <z*s **T 

■ 5 J 05 ^t#r 5 i ^ ■sttwi ^ -^Ml ^ i ft® (LED) 

«nr^ i $*ra ^int? circ*t 'site® 'srtt® st® ft^sif® , ta® «miwi ^a i ft^ ^ ' 5 rtwra s af i li 

^It ^rtt^iTC® £|f®?Fft® ^t m W <flQ*irc® (White Area) stf®*pft® i WI, •^fi’ 

ft^rotmo. i) <#«t ® *$ ^ c*tre c^rwtf^ c*&m ^a i *ift sjft 2.2 wFsfii?ki ^ 
■^ 3 , ®t ' 5 t 5 I s(fsfN sfl® (.'nt'GftClw 160 fi> fiu) rw l 


fe s bO'fc ■awRfa 





WfTH 'Smi§/s 3 f 5 \ 5»!§>1 


b-.^.i C^^lhlwm <U<^ta (Uses of a Hand Held Scanner) 8 

>mMwS ft o 
* I C 5 ^*f *N*lPk 43 ^(OT 33 
3 , I ^iRaj^H f^'Sffc'R CTC 3 
v!> ! ftFsRf (Reverse Engineering ) -4 
8 i cGP 5 ^ 'Q C^il^f^ (Testing & Measurement) 

(t i ( 0 rthotics )-4 

^i C* 1 ^f 3 fc (Gaming ) -4 

H i Large Format Document "$Ttftv 43 cro i 


v.<\ 'S'iJTOlK 'vfo'Hln, (OMR, OCR, MICR & ICR) s 

^f5<pjh TOfaTO (OMR-Optical Mark Reader) s TOl^TOi TO TOm fTO*t mto<! TO TOTO 
^ l OMR TO*fa Pisiw R'iJ'a TO I ft '•TOi'SGlM 5R,f*fS TO? TO TOiTO ^ssft StTOr I 'gp’l TOiM 

^ « (totto TOa fifths cTOwa Tim ’sqsim to® ’rtra i ?i nte 'sr?*ij Tot ■*& ( 

TOff®) ^ C^lTO fTO TO *m i TOlTOiWt, TO^TO fcfc*r TOTOa? (Objective Type Answer, 
sheet) cto cro to en^ja TOt tow TOa '5pft«, ?rtTOs TO5 TOr^fe TOr ^ «tiw ^ ^ 

^ *rro TO wpit ^rtf? top i cro, 30ft aR^ja to 30 x 4 ^lzoftfTOi^^'qaTOrei stf^'TO^t® 

i£Rsfi> *rtf% w TOI$5 C'tfTO (Soft Graf ite Carbon Pencil ie. 2-B.3-B, 4-B Pencil) 

^rnt to$ to TOroaTOp ^TOsna cafTO arort ^ 1 's-aTO? cwTO aTOr ctTOt to ®afo^® TO i ^fe 

'TOtfaa TOa ■’la ®|w?k.<p Xw«pIIj<pjh ITOtot aTO® to <r>FH'B‘cic<si aTOr 1 


Jg 


^TOa caTO srf% .ftiftcB 200^ vb^oi-C av^t® arca 1 
'STOWta *ta<fTO ^(TOf (Advantages of 
OMR) 8 a?a aTOM ®s|J fata TO TO ala I -CTO, 

^ I Ml wo cat*t '4iao8?<p|I>'® i5f|a afMa ^gaa® 
^®uloi, aalSfta aTOffcaa to? ^3aia aaa 
TO. CTa ^3ala aaa W^Cil-G 1%f?TTOf TO aaafft® 

^®T 'TOTOt 'Sjfaa ^®Jlft 'SiflTOa TOsf%7^» 

3 > 3 I | 

^4^1^ ^R*ft (Disadvantages of 

OMR) 8 ^CS^US 33*n Mt’tt, ^ 



'^ft'Grrt Trm 1 

^sp^TOt TOate iwta (OCR-Optical Character Reader) % ocr ~$m 'st'if^TOr faro 


^<3 1 OCR ^eTO TO-la TOa WMJ 2JTO ^H ^D lC<l<l TO ^ TOfta tro TfltTO 5 TO ^?r i 

C^H C^R >\*\W OCR froi ^ ^f<li>|R ^XR ^ I 

toe a^tTOm 'srf^a TOarort 'sfroia fetcaa xito tot towh 'sfrot? ^ TOa®T?TO 
<p( : H 5 'Cic<i TO?t®iTO ^TOt 1 ^ ^tTOia ^■'la 'TO® 'sitosTO ^P-MSD i w TO f ro 

TO^sTO^froTO^TO 'stroro fwm ' 5 [^st?to fw to^, 'ei to 'TO®i to^ i 



®rft/>Q festal 

ft®t? ?i?t erf® w^w *rt?fa 2400 ft to ft® ^srrrot ?ft i ®t? ^tm? 5 !® ft1p!®tt? to 5 ? ft® 
^ti?n? ^rt srf® ^ft 300 c«ft® 800 ft to 5 ? ’i®t® ^rfr?r i 

'sftrrot ft®t? ?t?t wfttt? 3 >«i>ift «4*MSi>fc? £it?*t TOiiwt ?t? i §ft’i?ft?l?-'sPi'= > <l? ftitfttsi? ^f, ft 3 ® 

cro*rt ®ft <x^ra ®?ot 'sftpsrt?! Pitft^ift ®rft=r i >3? wi c?f*t ’ft'? i 

^irro cro^rtft, ^Tr ftgrftro , wn-^fttj 3f®&it? 'aftrsrt? Picftw ®at ^ i 

VlMwft ® $$* 4)lt?§l? ft®ft (MICR-Magnetie Ink Character Reader) 8 

^tfti ftt? <?T*H 'TO 5 ? ’fft ?s?1? ?®t®t; ^Ut’Twft® <wlco3l? ft®t? (MICR) ?t*t I MICR < 1®f®C® 
4 ®ft ftt-m srat?? ^fft ?nftl (Magnetic Ink) ?FR>!? ?st? ’tkwffi TO?®tent® (Human Readable 

Characters) ^W t ft ? (< 7 m-?Jt?.t®? C5®) ft*f? ftfft ? 5 ?tt 5 it I 4?ft ?umt?ft® *S* ft®t? (A 

Magenetic Ink Character Reader) ’WS TO?®t*Jtt® ^Rt® 5 (Recognize) ®?t® ’IK? I tjtt® 'W’t, ®fl?,t®? 
4?sft CPC? 5 ? (Chaque) CTO <?Kt ?t? t?, ct>®ft? ftts gl«t3 c®t®, ^ 4®?. C5?> RS? ^rfft ?5lftl ?t?t ^ 

ftift ®?t «rtt® 1 ?jtst®? <w®®i cs®ftt® c^fftfiR? ^rtwt.i^ft ®tfti ?i?i ’tftRt'tft fttft ?*t? 
«rttro i cbofct® <£i®ft *msnRft® t?® ®nt?ti? ft®t? ®?t ■ p n5tcTO ?t TORrstmt? 5 ft?t® ’fit? i 




i ®nt/<3 fesif® 




>3 wginra 



1P1 IB C ,'P E F ; <Cii INI 

x hi nil t>c iLi'HM id ii” ; " ii::i.i 

R S "II" M "||C Ill . X "HI" 2 ! 

. ffeu g wiwfli* ^ 

\£\ C*rf*1cH<1 1%vs>3 ftCfl s|f% RRc'G , 2f|TI’ 2 , 600 fi> u><? 2fC<r*f <f><l|C^I m I *1*0*1, 

^ stm ftt 5 ? $ftl<rc;!»Wt*l ftlftFs (ISO -International Standard 

*- Organization) H’ ^'srstftPrsrB ^ (Font) (Font) 'jft'S'I 8 

'% O) 1 13 ft (E13B) tfft 4^ (’I) ft4*ft 7 (CMC7) *P5 i 

^ t 13 ft *Fftft ^OT4-05 (USA) ^3 4R?. 4ft TT*t1^ 'sw (0 ^PS 9 *lft) 4Rt. tftift ftt*R «Wltd3ld 

i|| fttn ’tfft i CMC7 *H>ft S s TC af f (France) ftiSR 331 43?. 4ft 'T*tft 1 $r5 ( 0 3£® 9 , ft3) 43? ’ftft 

E ftt*m *Rt33 i wiw , Si<i ftra i 4 3ftft a'tft 43?. ^5 mic 9 ! wp 3Rit 3$ i '^rfft 3*tftftre 313133® 'stkbr 
E sfflRS 1 

^ 3>jlwil<l R'sls (ICR- Intel legent Character Reader) S 

ICR s.U>? 433 4^ 33M3 IjWC 5 f*t3 ’Rift 313 '5Tf%uc a < 3.1 w> C33t, Hft’lfllsftlw £331, <pf" y lw3|« C®r*tt, 'SleJlw 
C®T*lt Vs'ftsrft (<ftw> « 3333®0 <?P C3t3*t3J f% « WfWtft 353133 3S3t® 3t£3 I 

icr 33^33313 wra 3333 'srj at«tw C333 *H©Bit33 3t3 33 s '*MWt3 ftra 3 ! fttsft3 s , 3ftft3, 

<pp*1'5el'a 3t 3ld.(.33 3jt® £331 ■a^t»i'U(.<p 3d 13 3*31 33 I *l33'®lo® ICR •'i<ift'G3jl3 <iJ<t<J3 *pw fttflft® 
ctPr £ 3 t 333 i T g - ftvcft ^’ftsfft 3*at 33 i 4rroi ajft 89 «t3 333 33*r®t ■'Tt'QTJt 3ta i 
■^T®§ 3Jt?<F, fftt, 43t33ft3 f*TO sft&l3 3 3J33t 3tftft?FF aft'^HW* 3ftfti>13 3nftt£3*t£33 5ST^I icr 
wi*i wt i ^t? c t 4t^R a fti tCT' d ft^rfi md wpi, C5^ ^sitft ■sut^n# 

‘fftl’R, 'si4ra ®ift®r, ^s? i icr 4*r 

Sjfi^joH^ ’ ! 5^0 5 T^ 3 T 5 J^ '^0*i < I 1 ' 3 T^0Sf, 'Q <P^ ' 3 T S 17?I ^f°?T , *f» c t, 'Q ^ilO’i'St ^Rlt ^Tl?T l 




c'-'W't ’sn^/'a 

v.v '94'*^, 'sft'qfa, ^fl^sjt? ^ 'faf*f8r (Characteni sties of OMR, 

OCR, ICR & MICR) S 

(0MR)-<*Rf M'fBJWfo (Characteristics of OMR) * 
i I OMR 'to^Wt'5'Sl fo!??'* < MC'a < Ttt3; 


t aR?PK<J £PTR 


i«i<j Tttsflrst c’lRiC'Ki ^t*uw H>R?\s ' 

TOt TO; 

*£fi> (v|R$ ^oofl 

<fTO 9 tRTO TOt fTO TO! TOt TUTT; 

4 9 tftTO TOt fUlTR TOt TO; 

Rfejj TOt ' 3 £ TT?J; 

^sm^TOt ^TO? TOt TO 1 

Wft TOt, TOfTO, TOtTO Sw *Tt TOt ^®I# 'TO^ c t OMR TOSf TOO® 9 TK3 *tt l 

>et^TO ( 0 CR)-^t#fef#T (Characteristics of OCR) 8 

i l OCR <TO TOlW CTOtf^^T TOTO TO3 ^tTO!3 ftfTO wc<pH <wlwBl<i ^t TOlTO 

^T W<§ *V frptTO fofTO ^TO TO3ttft ^ft TOlififa! 5 (Detect) TO! TO ! 

OCR TOt CTO^tTO TOTO CTO TO1 Tsfos TOw§NC4 f^5 (read) TOt TO i 

OCR TOt 2# OTTOS ^#5 2400fi> TO<tTO fro (Read) TOtt/tt TO I W R^'oiW TO 300-400 fi> 
cpjiwTO Rfts tog'® 9 ffE3 t 
^TOtf^v \>\W>CM TOTO TO; 

^jc<j*i ^ 4¥tTOt^TO c<pM|Pi(.^ to^® To; 

RR 53 aiR>^ic*s TOTO’ TO; 

^PsTl^m OCR PiC^G^fD tot 'S 4?® TO TO TO; 

V i TO» (TOt OCR 4“?® TO c#f TO i 

^TO^TTO (MICR)-^rW^II#i (Characteristics of MICR) 8 

^ ^TO 5 TOtTO ^ E13B «fl^; CMC7 TOTO TOt TO; 
i£)fi> TOR 5 ® f>iC>Bcsi TOITOR^T TO^o TO #5 RRc5 TO ^oofc> C5<F Po TO! TOF® TO?f; 

<4t?® WTO ^TO! TO TO; 

Eiffels ^W<P frot 9 ^ ^3 RW; 

C5T^ TO TOt, #3TOt TOTO TOt C5TO MICR f^ TOre TO; 

4tf® (TOTO ^it 9 ! TOt^f TO; 

TOtit ^ptJ RtTO TOOT! tsf^m TOTO TO; 

vbfovi^W ffcE TOTO OCR TOt 9 f^!^t TOt 5 ^ft?T TO TO 1 TOt, ^SRTOT®t TOt TO? 

^TQ C^TO C<rf*t TO I 
^l^rstht (ICR) TO^Pl%n^r (characteristics of ICR) 8 
i t Q 9 f^fws TO^PPt CTO 5 TO|T# Wl5t TO 9 ^ (Capture) TOt TO I 

(FN\ 'b^wvt<P PDF ^t i e¥t^ Ms^WC'O TO^f^ TOt "TO I 
TO^PiXTO c^*Wi- ^ 9 TO H8 TO 53 ! I 

vq <t ^R?CN® Ri%^ srf^tero to#5 TOtoto 5 ^ ^c&tw*tcro ^TOTO ^TOt TO t 

^ TO® OT^It CTOTOJ TOtS CTO 

TO 'Q TO TOis ^tftsTO ^TO 5 ^, ^IWFt ^ TOTOf TOt TO I 


^ I 

« i 
8 I 
<t I 
^ I 
H I 
V t 


*1 
© l 

8 I 

e I 
I 

H l 


^1 
^ I 
8 1 
^ ! 
I 

H I 
V I 

t 

i>o 


^ l 
vD I 
8 I 
<t I 


^nt/afesi^i 



V.b (MICRMtrgfaft « %rtW5t (Advantages & Limitations .of MICR) 8 

MICR NS | <$$\ i 

(MICR) 8 

* i ttW »iMt, #5?^, >ic«riw * ^t, ^^r>s 

twr^ 4 'Ot<ic 4 i ’ 

^ I (M<P\*i fifS \ 

oi w^^rt ^35 mm *p5t& *itc<t i 

s t cR^Fftc^ m\>fa (^'srsjt^oj^ feiw) efc^*t <p*icii ^ i wi, i 

e I 4^|$p1Na||<J ^nq cw c^Pt ^ I 

^ i ^ i 

^JHt*if5<p (MICR) ^fi* ll >l^ 8 

1 i£|7^o C^fsr ^7^1% ^cfsrt^Tt ^1 • 

^ i ^-qN f?FSt3 9 f^fc«il 3£*r 

^ I WT, f^N»<5c<jj^ir^t TO t * 

^ I *BJi?T<T <F|f%<I SR3TF5R | 

8 I t^I*K *13C«1<1 fsF&fa SR/ftlw | 




C'RRtR ’5dt/'3 t®®ltR 








> i 


*i 


« i 


<t i 


[RT®t%Rt-^oio, ii] 
[RlRR%Rt-^oifr(RfR)] 


^Rsfa l^sl^f r»tc® ■% RpttR? $RtRR«t *[16 I 
^siRRt, Rj^Rsfa (&®R>I RRC® # CRtRttR? 

ftg^rff) ct R)vai^>t rm RRRtaiR $rr 'stt^e^ lirc^s 'smt itts® 'sir^r rh®, ®kr 5 ri ® Rsfa f®®itR 
RtR I CRRR - 

(i) fep<>tR (Printer) 

(ii) ?T&m (Plotter) 

(iii) RRjJtRtf^ ^rt®^ (Photographic Output) R'sJlft I 

fefcDfc gjtR ^t? [RflflPlCTK<»8(»lB)l 

^mt, fefaD i '^ gttR [<i®iPttRRo^i 

(SiirS) fefeiSfcsff R I/O ffrgfcsi , RtR RtRTCR CRRtRt Graphic 4RS. Pictorial Data C® Digital 


iRlRstf^tRMooV] 


[RWf i nRt-C!,oi'Ii('#)] 

[RmPpRl-^oiol 


R I 


4 ^ Computer ^ I/P-^ OrS t ^ i 

C<I>R 

Digitizer <qj^H 

(SB ftf^att®, RJtR, Rtfi? t®JtfRR RJtR $»fRR CTOi 1 
■®JtRtR RR0$ RJR 5 ^® RR? 

®I«tRt, R>JHtR "ft? >W^R1W 5^^ RR? 

(Swfl) CRRCRt ^fR Rt CRRt ^ <frf°R ^KR ^RR^ ®CR 4fa® RijRtRR, RfRR®R ® RfRRRR ^SIlfR «pIrIr(r 
^R’R tRtRR ®|RJ ®TtRtR RIR^® RR I 

RJtR? <3*5 (Hand held) RtfRfR^t 4IW* RW* RR? [RlRRPttRt-^oiol 

®WRt, RJt® CR|R> R-1HIR C®t«ttRRJRR®RR? [RlR#ttRt-^oi8(RfR)] 

^jHBl Large- Format Document-C^ ^TH ^ i 

*fl^ C RR% [RlRnPltRt-^oo«, Jo, i«, iv»(R^)l 

[SatT ^f] CRR 4R# ^R^ ^ RtRfik f^Sl^R I CRRt® ^5!tR#l ®RtRR ®RtRR R® RtR 4R 4RiR 
RIRRRR ®<It w I 4§t >4RR 4®fc ^R^ Rt RtRlRR® Rl® iRTR RRP# RfR^R m% RRtRR Rft 

§Hj ^ I 

MICR RRif®t® t%®TtR 4JIWSIR ®sl RR? [RtR 5 1%Rt-Roii] 

®lRRt, RMRRt C5RS ^R ^RJ CRRR RRERR ft®tR R3T RJR<I< RRIt RR? [RtRlt*nRt-^oi8(RtR)] 

(ig^r^) MICR RRif®t® fRtRR RRtRR ®tf% (Magnetic Ink) RTRStR RRR Rt^RR R^RtRl 
, 5T®RaiRUR 5 (Human Readable Characters) ®ftRt?6R ( CRRR-RTt?£®R C5Rs) ^RR tips ®RttRf RR i 
^■#t®tRtROMR^®R® RttRRt? [RWPttRt-^oio] 

fSaa '0] RRR1 RIRt, ^R^t, «#TRR I^RSR® ^R Rt R5Rt t®3tfR RRRtR OMR R^®®ttR RR^f R*Rt® RttR Rt I 


fH3 (5*lRia ®nt/>3 festfR 




snt/a 


& I 


[RtR 5 tf*ftRt"Hoo v S, Ob', iio] 
[RlRRpftRTHoobr] 
[RfflPlCRt-*cfco] 
* [RtRRf^Ho>< 2 <<#)] 


*o I 




HI 


^ I 


>8 


Xt 1 




-qip^{\ 5 ^ |<1 ( 

tfatRC*H8 OMR, OCR, ICR, MICR 
OMR >6 MICR-4R C*H I 

micr-^r c*h i 

^HRf, rpmprc^Ks ICR, MICR. 

(5afl|) OMR-Optical Mark Reader 
OCR-Optical Character Reader 
ICR- Intellegent Character Reader 
MICR-Magnetic Ink Character Reader. ’ 

^f3;i3l*KRR I [RtRRf*ftRt-^oo'o] 

[s^rg] uRscrr *nfra RRHfR 9m rrr c^r c*Nt, ^ Rt «iun.*rw 

RM'St <KR RIC4 I * ^ 

OMR ^t? ■» [RtR#tCRt-*oo8, »(*lH)] 

[&&&£) OMR fRC*tR RRHr f6^ RiWlSl R^ I <4fi> fRE*lR fRRCR IrrRS fWlR R>CR ^ppHSUlw 
fi^ 5 RtRt fRRtfRSa ^sRj 2R*fR R>CR I 

MICR #? * [RtRRf^Rt-*oo<r, ob-] 

[Saqg) R#f [ri*i C^Rt ^^<1 R>R|R RaR MICR Rt ^STJt^l c*if5<P ^ilc^SR fStetR 1 

OMR ^RRW^? [RfflP^-*o*o] 

^sRRf, OMR R^t RsfC^ RJR^® ^R? 

(^D RtRtR^ wotr#s nfr^R ^sr*h, RQfbfovm c^r rftjr rmir wfRR, ^fR*t, 
Rft^ffCRR RtR, fWtRt, CRH W fRRCR RHR ^RT ^3R « ^ fiFffc W3 

£fCRt'5rJ C^XtR CRH fW ^JR 5 ! <K<1 RRR^fos ^ ^*t R1& >0 RIRRtR R5R1R (H*C2J OMR RTRR^s RR l 
OMR-^RtoRtRf^fe C®R I [RfflPfcRf-*o>i] 

(Sata 0] OMR-^IR lRc*fR ferPf^J RR RRRc®^ ^RR ^jfRfR^ Irrcr ^CRR CRPl«l / RHR RtRt fbf^s 
fRf%«J RtRR t^HRs^TH f^RRlH Mr R^CR ^t RtRRCRR fR# Rlfo® RtCR I 

MICR ^RstWRJR^^R? [RtR#^HoH(RfR)l 

^Rt, MICR CRRRJR^tRR^t^R? [RWPlWt-^oio, n] 

(5a^ 0] <MPl Ircr RRtCR^tR Rtfc RRt CRRR“ RJtsR 5 Cf>R, WRt R^ ^vojlR (TO MICR RJRRF^ ^R t 
OMR ^OCR-^RRW’lt^C^H I * [RtR#tCRtHoio, 

^5RRt, OMR>QOCRW^^tCRtRim? [RtR#fcRtHo^8(^#)] 

[*** D OMR >s OCR 8 

(i) OMR R=T Optical Mark Reader WrRw OCR RR Optical Character Reader. 

(i i ) OMR-^R XtCRTCR ^=TR Rt C 9 lft c l IhtR fbfW> CRHTHR Rt RR RRl^ RRt RTR ^rjTrCR 5 OCR RtRt 

(iii) OMR RtWR RM ^TTlRR, ^SW, WT^HtR 1 B?lH ^ OCR RTtsfts fRT^R, %Tt 

C^HRflt, ^RtR 5 Tl^ 'Q RRj?J RlPlfej<P firf^tCR RIR^® RR i 



C" t Wt fal^e A'®** 

iHI I/O [<!W>lPl«l-*o 5 J, $.oii(<#)] 

( Bag ff) «i>P v i 5 'iJ|w< 'srt*(Tor RR>^ fa**!*} «wat'» <pf‘H'S'Sk?) fafat *fai 7 fa ’sfSl ^fat® «rfa(a 

atOT^g vbltJtC^ *P* 1 l*M f^K?! <RT$ I 'il’fa ^TS! ’PHjJ < P?K.'® 'otlSu^ faalVl ^fa^fa ^fat 

^ <s^' ■sflaj # c^T5, « lifting f^j ^p$i> fal^jT> 4<! <Pt^f gfat *rfa '=Tt i ®f| ^<Ji> 

<Mt®fa > 5 faf fa®Jl^gs c*W Rj'oI^ 3 ! ?®fg 'slc.nsw^ C^MFi I/Oi^ltn^t ^t l 
iV I ’fafc ' 5 #t 'Snfa'sH fits I 


(^gjf^) CT fe\» i ^ 7i im ^rmn?#* fa«faT (Magnetic or Audi able) fa^rgfa ■'tt'QTTt 

■?TtiI ®tt® Wt> R?'»R :> i I (/W - 

(i) 1%^HTR (Visual Display Unit) 

(ii) (LCD- Liquid Crystal Display) 

(iii) (LED- Light Emitting Diode) I 


(■&&&§) ^ I (A? .fewfa 'faqjw -nfil-nR 1?1®3 

sf^OT^ ®<alT caW ^t ^ I 4 '^RpT'G >qlT>g, ^l*®|g <p(*HS'G|<l <p|^(.4' f^spt <p<il fan l ‘pf'HSulws fafatfa 
f%f^3 (fa^f CfaTfa 'SFU iffa# faf® fafaafa ^|T> feafefag fafa '«tnPW I 

$p i ^jHK 

[wf] H-f® ^jfatn ^<05 rI ?i QwiQk* nt®*r Ml fant® fare i 1sl-f® ^rt5 tfafnafa 5 ! fefaitfa t^pf 
^f®ffaflf?t?„ dMS « (fa'Siigre-D, fa$fft>fa, cfafa. 'S 'sfalfaj 'otjlltlwlc'i <im® fan I 

$,i I iifaure's ■’wW* *a*u.® n>t ^fail? 

[$s?| ufaDre® fa ifa ra fat^ n^r ar#n®, wrtfn « fat® re® -swHireg ipfafa cfafa«i*fa 
■sfrjMra fa fafafat® #pi ® reft fanfa® fan i 

I 55fa ’’wHln ^t? 

[Baa ffi Safa fafafan fan 4® nnren nrenfai fafafan ^ C'T^tfalft >sfaT W® ^ i 
I OMR 

[Saa^] 'Siii^Mfa (faf^fa a(f® (viPfdS 200f& 'b^W'u <i^t® 'Ttra I 
^8 I ICR 

\?**& ) ICR ^ ^ C»Kt, ^ \ <m 9 <pH3i5|'c^ j 

(^lt, ^ C^^lt ffa ' Q I 

^ I ICR ^T? 


(555J) %rt, •^i?pri^T, * Pro siF©4ir w ^ «wu 

"W aivi'C^, 3 1 ^C'St >Q <^RHSu|< 1 ^IC^fOT^R^ WH ICR ^ I 

[&&&§) ^IRR ^TRTTH 55IM (Drag) ^RT ^TR 







gfqpM s | 

> I 4UI41B C”»W1 5 t « ^gp*jp 1$5$OT?r 'Pw I faWPlCTt-^oo'O, 08 , o<t, oV, io, ii, i 8 (<#)] 
’SW, 4«4(5 C^m I/O I'b'&ftwn I fofflPfCTt-^oofc] 

^sw ( Special Input/output Devicl-<*RT^fa c®H i 


3 

( input Devices) § 

(i) 4>k<i|v» (Keyboard) 

(ii) (Mouse) 

(Hi) (Scanner) 

(iv) (OMR - Optical Mark Reader) 

(v) 'Q ft TO (OCR - Optical Character 
Reader) 

(vi) dft ( Magnetic Tape) 

(vii) .<W^ (Punch Card) 

(viii) ft^F (Disk) I 


(Output Devices) 8 

(i) (Monitor) 

(ii) ft^>T3 (Printer) 

(iii) ft s> TO? (Speaker) 

(iv) Ul>t?r (Plotter) 

(v) ( LED- Light Emitting Diode) 

(vi) ®lftft (LCD - Liquid Crystal Display) 

(vii) ( VDU * Visual Display Unit) 

(viii) (Photographic Output) 

i 

ftfatftc^-^oovo] 


[I5w0] c»twi <iml< (Uses of Light Pen) 8 

( i ) CRT "Hi III ^sf5t t^c03 *§F(J 

(ii) CRT' H <F<rH ^ 

(iii) ft’icsf RftS Bftvs ^ 



(iv) CAD-^fti^H ^ i 


Phosphor Threshold 



Video 

Output 


Switch 

Iaouire 









HI acgrw : | 

i I C^WT ^fj> a '5fl®B^ (aa|$CT?l 1®K I fafflf 3 tWt-*oo«, 08, o<t, oV, So, SS, >8( < l1^)] 

amt, ntt i/o *tta i [<h>iPiwi-*oo&] 

amt, ? ! tire 5 ii> Speci al Input /out put Devicl-'SRf'tt 5 ! cm l [<rt^if*tt^t-^.o»( , lft)] 


(HU) 

Input Devices) s 

(i) <DwT® (Keyboard) 

(ii) *d» j 1 (Mouse) 

(iii) -swMN (Scanner) 

(iv) -a ^'5tl? (OMR - Optical Mark Reader) 

(v) a Pi 'sin (OCR - Optical Character 
Reader) 

(vi) (fr 5 ! ( Magnetic Tape) 

(vii) ^^5 (Punch Card) 

(viii) (Disk) ^5Ttf*i i 

I «if$uc. , tt i ra acC«t w | 


(Output Devices) s 

(i) 'srf^ (Monitor) * 

(ii) (Printer) 

(iii) (Speaker) 

(iv) tfBBi (Plotter) 

(v) ( LED- Light Emitting Diode) 

(vi) (LCD - Liquid Crystal Display) 

(vii) ( VDU - Visual Display Unit) 

(viii) afl^|T> (Photographic Output) 

^5#i I 

famPtCTt-^oo'O] 


{&sn§) c*M4 dWlU (Uses of Light Pen) s 

(i) >K.HrelH CRT KflU aro nine's an 

(ii) vifi) R)Cip*t iTt5 CRT ' n stiff's , oi<iost8c.<p faff's nnf3 affast njnia's an 


< cv 

■9 « I 
02 
<9 


I 


f 


(iii) «mv©.^ 

(iv) CAD-^PM®^ Rj^RcH 1 

I 

[Sa?r^] 


faTOf*fi^t-$po8, ofc', 



Video 

Output 


Switch 

Iaouire 





8 I 


C^RRIR RiB/'a P>«lBR 

tfllBtR S^JlRmRptRRI pIRl PttR-^oo V, io], 

R|R 3 t, FI at bed scanner-33 *Pr 3^31 3>3 1 pMpMI-^oov] 

smiBcr s R 1 R 13 (Flat Bed Scanner) % ^sinlP 33 R R5p® R1MI3 lRlBt3® R>iHt3 i 
3t313R® #PI 'Q 3lRt3lpiE® 3 33C13 RjHl3 C3f*t 33 I 31 1* «R> RjHk33 IjR'lR RpR wostlR“t3 

?p^ ^ ) ^ | <| ^ u>j|Uwts rjM| 3 RR i- <9 33t33 rjHIc. 33 3pk.*u RlB wostl'jRR Bi3«t 3t 3I33t3RlfP Rt3t®R 
sps <i^ <fr 33 i 3 rrs Rit3i3tR <?P3 rw 33i'33tR®tt3 ^rr Rt3 ^jiP° ^iwi R3Q3 3 

r^j 3t33 3t3 JWlBw® RTI3I3 (FI at Bed Scanner) I 3fB CRRt® «iw< 1 >B| <ptB|RfR3t3 C3f*tt33.3® i f®PfBM 
(Digital Camera Scanner) RlBtRS R1HIC33 3 Rp ®133 i PPBlR RTR33T ^Tt3lt3 
(PBrRT, PtRRRR, RJtt®1, (Rt R3§PB) RtRt ^'S 33 Pf, BtfRWlRl *[P3t Rl^ll, C333- 
C3f*t, cRItBRR, CRttRl 33C33 Damage '?f?lB BtR^i "®JlP° B®JlP I 
MICR’fapR’PtR^I 

RR3t, MiCR-«sRr^tf®<?Ki [RtRtPnRt-^oso] 

[Baa ff) jpg#p Rlf% pot m RR3 Rp 3*313 33CRB RftRtPBR Br <wlw3l3 P®t3 3tR I MICR R^iPk® 
>4Rf5 PtR3 33t33 §3#t3 RlP (Magnetic Ink) 3mls RC3 3l*(C33 Ra«i<.<ilRJ RRR'StRttR (Human 
Readable Characters) ®f(.R.B3 ( C333-3TRtR3 <3R) %R3 PB R 5 ^ 33 l 3 RfB 'sm^Rl^ t?R 
RjK#l 3 pRt 3 (A Magenetic Ink Character Reader) 3B 33^ RR3'Sc=il(.«p owl's* (Recognize) 3*3175 
RC3 I R 3 iR, 3J1SJR3 < 33 # ct>C<PR (Chaque) CRKS CRRt 3t3 C3, ccxpH^-d Pico 3P 3 C^FS, rjM^B 333 
3Rt C5R 333 ^R?p RlP 3131 C*HrB PB R3t RttR 1 RfW'oIc.'s RTT^WR W5| c.txpfBC's CTpftRR 3t3TC3 

riP m\ "birr rPPrIB PB Rt3 rurr i csrBcr 33 # RiRcRfBR B?r Rittate P®t3 3t3i r®kwi 

■^5J, Rt RtPt^RS RR3^iRttR P'lt® RliR I 

4 R5#C® (RplTO 1%®R fRR 2|f% PPtB ertn 2,600 fB C5R aRR*! RRRTt RRI I RIR, RItvR-RRSiPt'R RRR^ 
RR ^ i itS'Js'is Rtt^ra £t«R PtR I^TRaiHRR R’fHlRt'SrR (ISO - International Standard 

Organization) »(RRa 3R5fltftRf<I R^B (Font) Rt5 I R=B (Font) # ^ 2 

(R) 1 13 P (E13B) RB ®lRv 
(v() 7 (CMC7) RB i 

B 13 P RBP BBi£|R 3-C®'(USA) RU 3R?, 3p R*lfi> RR (0 Ri 75 9 RW) 3R?, ^NB pT'N RRR3 
Ri lt#l3 PtR RpR I CMC7 RBfBRRR (France) 3R?, 3 fB R'tiB rr ( ORt® 9 RW) B?,raPf R'PtRl ^ 

3^?, *lf5fB PtRa RRRR RJF3ST3 PiR Rp® | 3 rBIB RRR 3R° rSwIcR RTR51R RRt R?l I 'gR^P RtPIBt® 
RtRpR® RtMR R^P® RKR I ( 

0MR-3<tM i to^tsPRR I [RtRtPltRt-^oio, SSl , 

RRR, 0MR-3R PPftT (RR I [RRlPtR-^o So(Rp)] 

RRR, OMR-33 ^1B PPBl (RR | [RlRlPtCRt-^oi.R] 

| «3RRP (0MR)-33'2#lBjT#r (Characteristics of OMR) s* • . 


(i) OMR R^WcBr RRPBlP® "?1RR^ fB%® Rflt® RR3; ' 

(ii) 33 RtRRR RTRt®i3 BR3 CRpW3 RtRKR fBf^® CR13 '<1 (.»(<) BtRR©R3FR pRRJlR Rt3 RFTO3 

<$<\\ ^1; 

(iii) 3lB fi(f® PPtB ^oop v&fiRB RW® Rlt3; 

(iv) 33R RpRtR ®RT Pt3 RPi R3t 3t3; 

(v) 3 RRpt® R?l Rl3 RT®t ^=1)131 R3t 313; 

( vi i ) ®rRRR33 ®iPR 3Rsi 3”^ 3>3t 313 I 

(viii)33 5 TtRlRt, ®PfR^1, Rlp33pR3® <53R 3t 3^31 B®JlP 333tR OMR 3pR®ft3 Rl^ 3*31® R1t3 P I 



3n§/-3 


^8o 
H I 


v i 


i 


c*(Rctoh>i 

QCR-*W fctRto TO I [TOlPlWT-*o>o] 

(S§|) (ocR)-^t#fsjt^r § 

(i) ocr to ^Km ^jtR°s cwtf^r w tot torto %*R Rrf^> <rom toetIr ^t 

^rsJlptl ftTOFT tefe TOJW <tyl«Bl<i <Tt ^frtft^ 5 *wI>q» (Detect) TOt TO i 

(ii) OCR TOt c^<j®wh RicTO cTOt Irort TOt ^)lwSlnc4 Rte (read) TOt TO i 

(iii) OCR TOT stf® c^ic^O® ^c^lbt» 2400fi> TOtaBN R^s (Read) TOlWl TOf i ^>C<1 R^^sTO *lk 300*400 fi> 
^jKatR RvS TOtfs *!TO I 

( i v ) TOR>° Pk.'-HjC^ TO'^s ^5J; 

(v) ^ic<!*i C^MlR 'Q ^TO^Tl^R c<T»MtRos ^TO^5 

(vi) Rf»y| ^tRRo<p 2jR>&lcH TO^ 3JT; 

(vii) ^*R1^TO OCR Ric^^fS °i^«i ^ TO TO; 

(vi ii )TO$ CTOt OCR twfrsrfc? ^tfSoT TO® ^TT® TO& <Rf*t TO? I 

MICR-TO^S^ [TOtPfcTO^oJ*, H, >*(*lR)l 

<£|TO^toR (MICR)-TOkTRfBjRPt (Characteristics of MICR) s 

(ii) TOt CHC7TO^TOt^; * 

(iii) TOR 5 ® TOTTOTO TOW TO TO® RRc5 TO ^oofi* (^ ITOl TOSTTOt's *TTO; 

(iv) WTO TOTO TO TO; 

(v) TOf^R ^CTO* from <3 R^; 

(vi ) C5W *TMt, ^TO*lR> >fCS?TO TOM^ TOt CTO*^ MICR Rw TOC^ TOT; 

(vii) (7TOTM tM^t ^ifro TOtf^R TO; 

(viiijf^TOR^sRjRtTO TOtTOlsRjR w<?\<\ TO; 

(ix) Tt^ TOTO OCR TOT I Wf, R^rtnrsT TO* TO; 

(x) ^fiR TO'S CW c*f*tTO I 

MICR-TO^t « \ Rfalf^-*oo<^ Ob', 055, D] 

^t, MICR-OW ^jR*t * ^R*tf <?R I [TO#tret-*ooV, ok, *>(*|R)] 

^mt, micr-to^R^m c*h i [^mPt^t-^o^8, *s(*tR)i 

(^g) fro MICR <TO ^R*t *3 ^RTO^ TOt TO g 

(i) TO TOt, #5?TOt, ?TCTOT TOTO>TOt, c^JM^ ^ TOTO 

^^fSPi'TO Rsblw ^pn?n "^fTO i 

(i*i) C^TO TOMJ ft^TOtTO [ 

(iii) <^|Pi^ ^<i^r^t TOP TO^t I 

(v) R\b|CTO TO^s CW C#t i 

(vi) ^<?i«i|^<ri<jj ^ R^m i 

^ -^jiBftRi R^nR*fcro (MICR) ^Rto^s 

(i) CTO ^sC^fe TOTO Wt TO ^ i 

( i i ) ^'oj&PrTO ^^C^*5'?5t^rc < t 5 R^TO TOt ^T^TOT TOT <p|Pi^ 'q^^c c ik "g^R ^Rftj ^ 
. TOT TO ! 'TOT, vS^OT^ R^TOTt^TOf TOT TO l 

(iii) RtTO ^tfe TOltSR TO i 

(iv) RtTO %5<ic*T< 1 "RpSt^ sic^l^H TO i 



io 





r Display screen 


To display 
processor 


HI 


c’RRR ^snt/'s 

C* IM4 4 l <filfe R*fct?R I [RR#ttRt-Roo8, o(t, Hi 

^Rt, 4<pfi> Light pen-4? ^»|4^1R> ?R I [RWf*nRt-R'oH( < if?)l 

[&&&§} c*lw (Working Principle of Light Pen) 8 

*lfST> CRIRR 2WH ^ RRit R^T- 
(rs) CRRR (Sensor : Photocell /Photo Diode) 

(R) 'srIDrrR fR(R>R (Optical System). 

RffOCRR *pft? CRtRR 'spj«M f?tR t>R ?<R 

crsr r>r^ apRR RRt*t ^Rl cr*R f%|; Pr*lr?i fR^Rt 
crjr T?f? ^RR RRC? cRtR? «ift$ CTR? 

»Wl<3» <K3 I 

c*K7ft W in «Tt^ (M <3T>t 

jto ra cro cm ^cs *trc<i i 

gw c«n^ <u«t3 ^ 

f^rc# 

R<p3 *itil(.*ll ^ I (wt# 

^PmST^'c^ ^ra s 

fegar^) s 

(i) >11<lWj OT^ft ^©J'tf*? »l«wfl <pI*MSo|(/ 4 GWMRItTO I 

(ii) ^jh i m* ^ictj <frH®5 fc <i -«tcal^r ^cg^l€t ^it ^rrtr, m:m\ 

s^\ ctm w! w, ^ct^v]-\s wf ^rtrj faf*ic$j<i c^Nt wi^*i ^t ^ i 

( i i i ) 0T*TF5 ^IW^t *PCl>l4'Pl W t $3 'Q C#iC*i<l | 

(iv) ^iMIWd Sw>M>l 8/fr ^c^<1 ^ ! 

0CR*l^' ! #r*il 

[Saa ff] OCR <t>jiC3'ta Rte'ft ^ ?R*t i OCR W&R sWW 

^P^BBic^ra ^ W to c^ i ^ra OCR wS'OTft fro ^ ^hR 

^\^m<\ Rfciw* ^tw ^ ^ 


§05 8 cn<?T5 (Operation of Light Pen) 


[^t^tf*t^t-^oo8] 


4H^ gR? R5#i*5 ^WSt^n? RtW ^Rt I ?f? ^’t? '5P¥?®T?Tt 4??. ‘PpHSolW 

'5W^8TRI fvjC=1 RR, m ?CR 'Qproils R^t? 'SRRStRtCT 5 R^b <P'flC<l, ^$t Rt ?CR < llf'o s 1 < MM I 

«f5fsn? m\ art® www R^Rfe 2400 # 1?e ^4RiRt rr 1 ^t? RtRRRs 1 r#p»rr 1 m 

4 <j|CRI? ^iRj a(f% CRC^W 4# 300 C«tW 800 f& '®P4R R5C® RtR l 

«iR5n? i?roR m\ 'b#r^ r?p# rH ^spr arc<pt « rr i U^’r^r-'sIrsiR ftt^ow rr, f%¥ 

?fc« CRRi R 5 ^ RJR?R RRtR 'Gpi^R IrCRJrI^ ?R \ 4? RRR CRf*t Rt® I 

RJT5R5, ^h^)IR R C^RtfR, 4RRRltRR, RIRRt-Rtf 2 ^! ^5#f Stf^RR 'SfR4R PttRJW RRRH ^Rt RR I 


3flf/>3 (5<&l§Ji 




*8* 

.yoi 3 s Rt3 s c3? 


3>NSi>i3 c’ftam 


[&a?r£) r^rrs x-Y nfenw fifeg ftw frn wt 3R i 4 4fik3* rr rr 9m^, 

3Rc*i R33T 3T3R3RtSl3 3C3lw MM 3^HN3 *K3 43 R3TC3 <pfHST>lc3 sjcR's?*lR Rcn^Rt £ftR3 <P3l 3t3 i 
i8 i 'sraPuc^ RR>sj t3f*fc Stg*f R3 i 

^3pfri3>3 frifife (Characteristics of a Joystick) § 

(i ) I (.<!<! RR(.3J fsfRs C^t^PT C3R3 43# R% 

(ii) 4fi> ^IwICVM 43# W\?*fa #t’t R© 33^ RC3 

(Hi) WpUC<P <U33r© R^c# RqRR® 1-4 ^3 «1M| $,C3 31C3 5 

(iv) 4 ^I'ocifD R3 jc 4$. 331^9 RR^ 33c*i3^n (£133 3 RR 3 

(v) «r3p5t3>3 R3it3 mcm\ ^Rc3> r» <MiHi 3R 

( vi ) rrsr© wRi^m 'Q fs##R- i}M w?rf^ nr^QTrr R3 

(vii) WM 'biaPSc^ CTO ^ Co^|icti ve Plastic Potentiometer 3J3^© 33 

(viiil^lt^R^R^I^c^ ^^ (X4if^<Pih 3R<3 «j3$fs ^3 

(ix) R'sc^ ^Itwi <?F^l5i5i<i <pR^'c^ Pi3ai3 3R 3T3 i 
*<H Flatbed Digitizer RfR ^ \ 

[Sznrff] jfji'Bwys R>(ert3|^|< (Flat Bed Digitizer) t 4 CTO c*r Graph Digital Signal <3* 
Computer-4 R^ltf© 3£3, o# Graph-I&c^ 43# Rectangular Table 43 ^33 R33 R3t 33 1 333 %^ 
Digitizer 43 43# Scanner Flat Bed Table-43 Graph- 43 ^33 1R3 X-Y Co -ordinate-4 Scanning 
Mechanism 43 43# Digital Signal M33>£3 43?,^3r[ Signal C3> Computer-4 3&I3 i 

l Image Scan Digitizers# 3*3 1 


cS- 


I 

5 2><1 l 


S) ^tssr 3TR t^R^sfR (Image Scan Digitizer) § tpm ^TR iiRftss 

43 lpfR3 Powerful 43?, Rf3 i 43 Scanning Automatically 3C3 3ft3* | flat Bed 4? W 
^JR RfeRRsrk 4? 33R 3133>J ^ C3- 4# C# Graph 43 Digital Signal ft©f3 430© 303 S# 
Graph 43 f3f%g Point 43 Gray to Back Scale Intensity 43 3$33C4 Detect 3^30© 3103 iRtfcTS 
fsf#t^R3 R 3I03R I C303J Flat Bed System, Color Intensity ^[RC3 Signal ft©f3 WO© 3TC3 R 
03 Flat Bed System R3R3© Simple Drawing Graph Chart 43 C3^ 3T3R3 3>3t 33 i Image Scan 
Digitizer R3t33© Complex Picture or Photograph-43 C¥S3 3J3R3 ^3t ^3 1 
Digitizer-43'J3pl%PR^^^R3 1 

[•Sw^] 1^fe < g|^lc^. < £3pfe (Characteristics of a Digitizer) $ 

( i ) Rfeu R3JW WRR^I R^RTFR^ RfRRCcT 31*31^3 3^31 3t3 I 

(ii ) 4l^ 'qci<^u| R3R333 Rt’R v©C«13 ' 5 T5 | 

(iii) ? 43R333R3RR® 9^fRx 12 tfR W48 tfR X 72 tfR3W^C3R^i 

(iv) 4^ 43^ cR%° CWlfef ^It^ 5 3t 3RTC33 W^R^ W3J 3T3^^ ^3 

(v) ^tRC 3^ ^3 WR" 4^ ^ £l^F»3 ^C3 RC3 5 I 

(vii) Simple Drawing 43 C ^4 |pjiuc<i^ Complex Picture 43 C^R3 "^3 


(viii)f^t^1^R33 RRC3J f3% R3 5 , Rt3, 3tffe ^Rif33 ?UR 3R R3 1^, RRsH^ tf¥%R, 

3R^t3R3 4P5(.^, 'RfiR; 43?, Map/GIS (Geographic Information System) f3C*RWt 
f RC3 i 



'Stlt/'S 


^8vs 


( 5aa ~^) -^jfttcaasWaffstT (Types of Scanner) s a>HSulw ^ttata'M fta aataa a>jhia ajaspo ^a i aat s 

(i) ^jts c^5 -sfiftia (Hand Held Scanner) 

(ii) jNtTc<T5 Wala (FI at Bed Scanner) <3 

(iii) Sjft a>jMia (Drum Scanner) I 


wftrsi '^ra'3 ftf "^iHfc?ra ara^o orat aft i cw- 

(i) ft-ft^^JHta (3-D Scanner) 

(ii) ftftfi^ aftwat ^Iftft (Digital Camera Scanner) 

(iii) cafi>lfa ^ftla (Rotary Scanner) 

(iv) tOTta^^SIftla (Planetary Scanner) 

(v) (Line Scanner) 

(vi) ata^jftta (Bar Scanner) sydlft i 
S5» I ajfti ^Jftft a'ftr 'aa l 

-gjEg <z*s aetata (Hand Held Scanner) % ajps <x*s anftita ^ar mos ?$ i 4 
tRTCSRI afjftia aiaia'T's Large- Format Document-ca> apft aaTa <p1c«i a>at aa i <$fi> 'S’stci 


aFftSt d^HCaftJ, W "$Itft° Cd'ftlRlfi) Ca*t fatftlOft I a>jMla aftft'FS 15 (7T. ft. friaj 'Q 13 CT. ft. 

2 pgfaf*ft ^ca arca* i ajfs c$?s a>JMf(.aa atit^ % ^asft ^5^caa> ■swMft (Document Scanner) 'Q aia# 

ft-ft tyfftla (3-D Scanner) i 'Js^ta'G a>JHla acta art^aft <dC4 a.i»rei 'ildwc.aa ^fa iSTft (Drag) 

?W5t ^na aftusaa i 'siaiftta 5 , ft-ft auHln , a«u.'&tu3a (ialfaia* a«>«i fcsfa a>aw> ■'Ttca i ft-ft ■’wlalalu 
ftwita, ft»ft ^feftatfat, c5a> « oftftataa), 'sftft^, caftt « '&wiMj ftrtfircas’fta aia^® sa i 
^oi 5 ft 'a^ftr^a i 

Sjfsr ^jRR (Drum Scanner) % SjR ^jRRC^ fw (Sheet Feed Scanner) 

^ 5 1 ^ ^t r r m3 c*kr# wv <j<w ^ i i Xw'sifc 

(Head) %<T >ail«fSvo I ^tOT %5R m\ ^JR ^ I k 

wSi fi^r (Photo Multiplier Tube) '<KqR ^ ^ sftR 5 I *Nt % | 

C<#lR (Rotary) ^TRt <i M3 3 TKrRR (Planetary) '^JRR ) ^jHIw «9 

^5 (CCD) W» ^ I ^ \5f?spf WJptW, t0lT7#lfl ^ 

^JR I jf 

I "swlilwlil ^R^R I 

^JHIW<I Wt? f^F^S 

(i) ^TRpffts ^ ^Rsr W ^ . 

(iii) (Reverse Engineering)*^ 

(iv) (^°sM3 (^WRC^S (Testing & Measurement) 

(v) (Orthotics) 

(vi) C^ltf^s (Gaming) -4 

(vii) Large Format Document TOi 


0 



snf/s fevSi^M 


*88 

omr fast i 


<pRH5'5|<i c 5 tf?itWt 5 T 5 T 


(^•^1 *<<1^1* ”l^?r ^fg*rt (Advantages of OMR) s ’Tf^rH ^s«rr trot ^ *mr i cw, 

'SltSTHTra OTt*? mtJSF[#5 ^EPlaf^JliW, *PjlBR?t <t4bl?l0Ti( ^Sf 'Sflgg ^'SUTa C*ft - 

^OTfa ^rau is^miS ftPlw gwifcs ^st ^uRh, 'SFR?*ljt ^sjiR *ta(vbw> ^ i 

'Q^' 5 ^ , srgf^t (Disadvantages of OMR) 8 ^W'SIDoa wrt *tmt, #5!^, «ii1% g<iwn 

fS^T® CT-C^stwl ^^5^ WS \oS(J ’ft'STTt *Tt?I ^t I 

*© I ICR-^ W^fSpOfl- ^'sf I 

(5aa ^] 'J(|^Pi'a||ti (ICR) 'fl'5 tiPfSjhPl (characteristics of ICR) 8 


(i ) '’Rifst® t<iwh ^J'is'Ppt c?l(,<p 'bl'Gl < Pj| 9 f&l^ (Capture) <p<j| *J|JI | 

(ii ) ^It'o OT*tt 'B^wuo < 7> PDF gt <F5t gfn I 

(iii) va^wn? <m'»I->im<i (PTO 4 ’P5if® *tt$t ^8 «M I 

(iv) 4 ^^lFst'o RR>^ siFs^iwft *ii<i'®)ii ®t?r w ^H'S'CN '5R^ti^*R?ra 'srt'S'^m ®rRt gfa i 

(v) § ^Fac® ^itcs c^rstt <f.H^i3i«( (^ts)5t^i 

L ^ 'Q ^ W ^|§)'tolW *R<T3H, 4WPT 'Q WJlM'St W ^tTt I 


jre«n%g|<p agNfei s 1 


if ffcag? 'suHM't « Rjf'StOM g=fat ^1 1 

(iig JTsgPCT^] \rA ^ '3|*p^T I 

*1 («(«tu|5 1 >siln g*t? iBnr*) 5 ^ 5 i£Rf s)<pkc'»n ^ | 

[Sag too|] b-.^, g?, g^aj i 

®l 1 ®T5r®fH SRS wawm ’Q C^Ft^tt^R. «tfSRTt ^Cp^r-'t^s ^d^BC*TC=t5T ^*8 1 

(sag- >1^0^) b-.'s^^pe^ gg^i i 

8 1 ^NCi« ‘Ft'^il® I 

'stsfat, iB!5i? , « '^jHiw<( <t>i45]fl [<rmf i fM-%oi8( 9 rfl), i<2-(nf?)l 



(&aa ^r 'tr.d g° 'oi^cD^.n g)B<lj i 

c^s ^trf<t<! g*fat ^ i 

<5Ji© C^'^Jh!w< I 

[•Ss?r ^raa^y^] b-.'js.o ^ gi^j i 










&.o wJlwet ftlf&nl (Storage Device/Recording Media) S 


wf5t (Data) '^*0 (Information) *RI stfsRn^ff® Result <p<nl<r<n R 5 ^ 'Wife <iml<.ss 

So k *t(.'*tJ raf§i%t 4t C^fS\ «pFm5D|<1 Ph^5w R<ki i Wl?l <4 

R^uf5t<F Data Storing ?t Data Recording i 'SfRi c*l Iwl^PT ^i5t/'®sfj ^Rlt 

t&sfor (Storage Device) 41 <3l4f&. Rf%Ht (Recording Media) "GOG l Storage Device Primary 

Storage (RAM, ROM) Secondary Storage (Hard Disk, Floppy Disk) «Rij|Rc.4 I 

c>tc<F 5lR cralR ’Tl*rra e r® ^TRlwifi cratR (Auxiliary memory) , (Back up Storage) 

'5t«W 'S^FTt 5 ! csrwlR (External Memory) •TtC 5 ? 9 lRB'® i (.■' 1 <. < P'»|R t^lwst <pFH»uU,<)<j £|f?TflR 

cralfe ( Primary Internal Memory) ^f5f% ^ TO -sTtc^ I RP'ftsr *tfolt*t ^«fJ Xl#5tW TO 

im wg 4 f^sitro^rt <u<*in ^ i to*i ^twt <$<«. TO^ffoo <?$ ics? ra 

^vsj i fif g isro sjiiiiilR CTOlfe CW ’imHJ Kilt 1 !! PW® (Nano-Second) 7 WS CTO*$lR 

craiRa wa RRt-ctos® (Mil li -second) ^ i R*t wctoiR ciiwiRus ^s)t wt wm «ras 
era TO4 « e t TO «rtw s i R^ R^ '5!tt 5 t'3 R'S/RRt; f^si^r Rpro «1W3 4fs (Punch Card) 
c’l'nRT dM (Perforated Paper Tapes) <p(*H5S|W 431 3 ® i 

wSRifSt ifo sifo 4t C33#?. RRafsl spptgcstf (Classification of Storage Device/Recording 
Media) 8 Data ’RWR 'SRI <tHta l -s Storage Device R 5 ?.^ Recording Media- -3 ^ % 

S i an^rtR c*ulw«t (Primary / Main Storage) 
i wwfclR e-’Dlw'st (Secondary / Auxil i ary Storage) . 
eil^lR wlw'st-^ 2 RSRTOSW g Primary Storage Device «W3 s 
i i RAM (Random Access Memory) 

^ i ROM ( Read Only Memory) 

'®w Primary Storage 4 Data 7 Rl^» e t c&w Secondary Storage- 4 ®f5t sfeiils. wIsR! i 

wctoR c’Dlwt'sti) sRRrcsg ? cra^tR caGimsi ^ 2pm s 
(4) TOw(t>4 ( Magnetic Storage Device) 

(*t) 1®4 <?Glt3Sf %5t^r (Optical /Laser Disk Storage Device) 

(4) t’GlW'Sj Rj^I^ 'ilKK i 

i i TOwi^4 S5T5T (Magnetic Drum) 

5. i TOwH54 c© 9 ! (Magnetic Tape) 8 

(i) ^/^ 9 tcB 9 t( Start /Stop Tape) 

(ii) 3 #^ C^’t (Stream Tape) 

« i (Magnetic Disk) 8 

(i) |pRfi^¥ ( Floppy Disk) 

(ii) ^F5f^? (Hard Disk) 






(<0 otttam ftefo mnn fli^ g^r s 

* I fite WWlfi (CDROM : Compact Disk Read Only Memory 

Plfow (CDROM -R : Reusable CDROM or Write Once CDROM) 

\o | Pifi- (CD-RW : CD - Rewri tabl e) 

8 I RjR>R> (DVD : Digital Video Disk/Degital Versatile Disk) 

<t I R>R>R>- ^ (DVD- ROM : Digital Video Disk Read Only Memory) 

^ l (DVD- R : Reusable Digital Video Disk) 

Hi ffcffcft- (DVD^RW : DVD- Rewri table) 

br i (BD-Drive : Blue Ray Disk Drive) 

b\ DVD + RW 

io i DVD - RDL 

>> I DVD + RDL 

K I BD - R 

** I BD - RE I 


S>.i Msi vft c?Rsf^ (Methods of Data Recording 

(Punch Card/Paper Type, Magnetic Tape, Magnetic Disk & Optical Disk) for Micro 
computer system with example) 8 

4 iRwH < pf*HS'5ta Pi wt*i ^ ^ *Pft- C’H> I C<I | St fe'a l fol 

(Magnetic Storage Device) CW- ^Jf*kifi><p sgfa (Magnetic Drum), TtTWwIU^ dM (Magnetic Tape), 
(Paper Tape) « 'smfihsjpr c%Km f^st^TT (Optical Storge Device) CW- P# (CD), 

Pt>r»Pij (DVD) , Pfe (BD) ^aTtfw nine's 1 i£pi^ f^5l^OT l sf6t *Ttn I 

'fffSt 4? WQ 2(6p|t5 ijp »T5ip5 8 ($) suhlMfiS-* « (*|) W=l f5<>jH | 

*l^ifs<.« ^rt<t^ c M ■5tTt 5 1wJv<P c>G IC<5 'St R>'o%-n t£R?. '3T®ffD<>Jl 4 1 'sp’l lIP^H C 3 $ l M'S| fs'sf^on 

'iPl ts« "Wt ^ I 

MJhl(.iP<p (Magnetic Method) s 4 *raf %05 \s#t (^sfj) ^rT*jT3 e T« fep fcH 

0 <4^° 1 fid> ■ 9 tP e r» <pt<i, ct 'shrift ^5?io>f? ^1% ^s«stc<p ^nt’Tc^fD^ c^’t ^rt 1 
$ 1 ^rtre <fo*m c^twr >rfl ^ 1 0 fop ■sra - $t«B i Pi4> 

^ ^tP Ppfijpi <4 c^m ^«tr «rar <rwre W qqra &fo froft <p*r 

(Bead) CEprrcwra ^rt^Pij OTt ^?r 1 


Y-DRIVE 



fp3f § jo wrj ^?p*h 



$. 8*1 

1.27 ?Jlt*l? ’Jfstoto? "sn:*^ 0.76 ftlPl(?Bl? ?llt*1? tot? 5 tot CT %5 to?ft W to 

to? totttto tot? 5 1 4 to?fi> tot?? to? ^f < ?rK2FCSf X- Drive, Y-drive, Sense to<( Inhibit to? i 

X-Drive tot Y-Drive tot?? ?to 1?t? totof f?fto§ ?1to? ssfi^-stto?, VPti m tot?^ *if®ft> ^tft I?!? 5 
*rf?to® to l C&ttottogfi) c??? {ft?> 55?, t?fi> t?«? ?>t? X. • Drive tot Y-Drive tot?? ??J 1?t? tolR 5 ® ttojj«,- 
£(?IC5? ftc<M 'e?? i toto?? 5 ® vffftotof 5 ® (Clockwise) p? £WB -nkltto ?k.tof? 4?; ?NM(^ (Anti 
clockwise) WW ?klt?J ?t?tot? 0 ?5«tJ f¥???i ?tot to I to to? X, Y Sjl^cs ftop«.-st?k toli ?>t? ftote <3f%? 

Cto? ?l$tof? ^to ftoff??i Cto? 5 ?t? I ’Jfto? 5 f?? 5 <NO X. Y sjIros <J'CBt ’St? ?T?tot?? ???? tot ?Tt?t«itv‘P 
C??? CWttolft 5 ® C?^ t^t? 5 tototto .5? tot '3f C?fir3f W ?t?7 tof^® C??tto tofi> fftto? C???!? 5 

c?t5 to tor ttoto ?t tost? tows to ??tto tot i cto? ?t ^ Pit? 5 tor to§r? to? x to? y 

to?? 'smi tot ?if?rf? 0 cto? ftojj«.-st?k toto 5? 1 ^too ?f? to? to? 5 ?i$Hit? 1 to cto to? 5 , to? 
x, y ifrfoto 2«ic5? stto? '^fto clKtoto?? f?? 5 ?$?if? 1 cto? 5 ■g^o®? ?t?j ?i^?tf? o-c 5 ® toftof® 5 ® 5? 1 ?&k 

CtjfatoTto?? ®tf??to? Sense Wire - <4 >3? > f5 tojjfto 5 ~? ,v t'i c?tV5. CPU ^tot 5 ® to?, C?t?tf? cto?to? 

?l^?if? 1 to cto tort 1 

?f? ^ftos to? c?to ?if?if? 0 to faff? 1 ? tot? 5 , to? x.y- 4? tot?? wi ffa? cstwcroi c??ttof 

?Q?to to5 to, wt Sense toto3 c??? to?? totf^ 5 ? ?t 1 to Cto? 5 CPU ^fat 5 ® to? C?, 'sf C?t?tf? CtotoH 0 
toll fafa??i tot? I ^?wl'S» ftott? to?!?#? 5 fto?> tofBt C?>|? tot to I 

l *l?(i>? 5 Jt? (Optical Method) s *9 toatfat® t<pMl c?ttof? rPk.^C'O falwh ??ifto$ to«ir t?<p® tort 

to 1 to? >9? ^r?i %?t?t? fat?t? ??st ? 5t? ctoft? ft? 1 c? ^^ij/sfst c?? 55 ® tot 5 ® to? «mct to ?ktt?j 
tottotoPn tot to 1 to^t (?d>? ?1? (l) ?t?t totto to to?- cto (0) ?1? ?t?t c??? totto? 

to 1 tot? c? Rj'akt? c?<pISs, tot 5 ® to? tot 5 ® ^ tottotof*!! ?t <.?®tl? ft?!? 5 c? 55 ? to 1 to?, ctoto? .fit?? 
totow ^t 5 ® to 5 st??? ?tto ^1% ?5?t to 1 to? ctott? totto sitt? 5 to cto ?tt?? ^tt? ctotto ?t7s? ^ft to to 1 
>9tot? 1???il?t?> ? ^f^os c?tof®° tot to t to? ^ c?tof^° to toto >9to s|??? ?j??t? tot 

to, tot? 5 fife's ?to to 1 OTtoT® toto wst? 5 tototffft? c?toito? t>i?>f®Rt*i? 1 >9? toftt?> to ^»? to? 
C?to? fit?? ?t?Tt? R)fetv|<h to^t ???? 5 ? to I to 1 





^8br C’IRwuHsj 

T 5T ! lIB4il e i 'Q >IJMi.*il»4 "S(WI ’TN^J (Difference between Optical Disk 
and Magnetic Disk) 8 


'Q ^wc-iiTS^ fsrsR ■srwi % 


%5F 

^ji v lwfu<p 



BKBBHHB 

0^5 ^ j 

* 1 ^ (CD) 


8 1 wtu’rtn c#i , $«ij wsTt <rwt ^itu 1 


a 1 ■ 



&.JA < W^£'3 d?*f (Punch Card & Paper Tape) 8 


*1W* ^ (Punch card) % *rt*t3 1 1950 an 1970 ^ nw ®rt« sts^ 

f^®T I fe? < i'» 4 )l(.i < Tf«|3 <7^ l ifl^s W'P'alR Gera'S? | ^5 ■sflsfjoi 

^Tsi 'sttstTW) *5f&t ^ ^ ?®Tt ^ I 

*fW3 ^5 <3^ 'sflWtFft ’tmt *pg; <p|5f^ ^rps ! Trfa fcfqj 13 . 7 ’ (71. ft. af^ 8.25 <71. ft. ^ 

0.02 (Tf.ft. 1 sjf^lu 80 fi> ^F=Tft 12f& stlT* 1 ^ftatsfsj '4|C'*<1 afs*H c^ l Tlft sl (Herman 


Hollerith) 1887 •Hlc/n 1 •$kw( sif'*ft> (Hole) 1' <£R° 0 %7IW "I Hi wi 1 

^lt®? <iW ii|4fi> <p*i|i|(.<p i£|<pfi> Rc-icn 5l<il <Rft ^3 I ?f7T55 80fi> s|T®C® «Ttt3 I 

' s tf?r®W 5 j fegs 4 <K ■^rttaf 1 'st^s ^ - 5 ^® <rt atfe® ftg ^^5 

I %g?t 3Tt?t70 ^ 4 *t#ijw <T7T cqjwfc gf <7Fft | 


KZ f**»» *» & c<*t * m* m* INawi. 

r m«iu>t ill i II tt !»i II I mi * »*m I? i III* * I * 


11 » m i 1 ti at » 


• a w »» t 


it 1 


i. «**#r*f**»**f*i»»f*t«*»*t**«t*»»t##ft»«**w»i **<•»*, t i 5 . 14 ,**. 

r ■ ■ v ^ ** * , ** <>* , . » ,5* 

; * * * ‘* 1*1 1 * * »f* t * If * * * * I ft »*§ 1 1 an K* t f| «Vi*t»*|* 1 1 | s • , « < ■ < • ; ; I . , « ; J i 

' »t *n t i tt * I f * rt*»'«l 1 * if I tt*** t »f* -f f ; * t! ■ | ; f t ,t *:•-,» s| » v • | • •■ - . >, ,j : 

. . .?|s>. | t! . 

1 *-•**«■*’* *#* : N» »|*|».#s*.#. J*f t<»*4 til 4 <■(«»<§< si«**f t**| 


§3i 8 S».« 12 f& 80f6 '^TTsf fSfPtfe <tN» 

(Advantages and Disadvantages of Punch Card) s 
(Advantages) s 

ii wc«mh ^PM'BUi'w^ ^ ^rt^mi 1 

^ 1 catwrw ^ a'ja ^rs cth tpwi ^rs *nfk?t w to i 

« 1 aw (7r®ii 5 ^7s 'srgRgt at 1 















f®®, f®4> aft's 13 443*1=114 


'^ftitPrp, (Disadvantages) % 

i I '5H7R5 444 44'3t=Tt 4=1 |i| ftg 4H| 41t<P 4t, <P(.=1 'a|v| 4W 4|4 I 
* i ®#i ^ 4*4 ^eimt 44 ® 4 s ftg '5ff^tra 4^ 44 , t4<p? C4R 444 *rtt*t i 
4 1 'sl'St 40 1 4T C§(®1 44® •qj*i?J<) 45)1 414 4t I 

8 I <pIw.4 C4ftf #4 '»I®i»Im 4141 4ft 4t I 4444, 4J4?jW4 WI ® '4145l'S4l4 4f5tt4 44^5 ?lt4 ftt4 'll 4£4 4ft I 
C I < p|(.®4 =11^,1 (.<)) <pf*H'Sv|w (STUfft 54>T£4| i£l4ft> ’SiflS'l 'S fft 2t#F4t I <45!fte, 4|\la 144 5 # fft4f® "SlTMTST I 
C4414 c?4 (Paper Tape) 8 C4414 <#4 4<4 4® 
tft* sr^ftf*# 4444514 t®ft 44 s 2(44t44 ®4t ft*®t i 
4iiRsiit<j 4-0414 344 ftw c,4C4>®ift t'^iW'St 
f®®ft4 Rc^m C4<n4 <#i w 4® i c?t<i4 4tt4 
'44?4l C^# (.^lU fej 4<11 «ll(.4 <44° ®4l 4?4® c t 414144® 
ferst°rt4 %4 Ts^fvc <i 044 ft®4 4>t4 i #£5 44 s # c^i^ft 
<#t44 ^rg^rr C44P41 i sRUftwO*^ 41441 

cvi4i(H4j|5i *raf®r® c44ft #1 4t® ®4i ft® 4541 44 1 

4lT4t4#4 s <#t44 4®? C^^ft <#4 4t® ®41 ftwitlftRuftl (Sequential) <ftif®t® ft®/4ft? ®41 44 i ®ft <4# 

%4f® ■sriw i #ro <4? c?t44 4mi4 sfm ^ cftft i 



#s % h. 8 c«t*tt4 cw 


fe.i.'D cB*f f>it>Gi| (Magnetic Tape System) 8 

<#4 44 4®t fttg (ci#tt4i 4t ?rtf^t4? ft 5 ®!), 4ft 4wi g^sium 4??, ®#i 4??m 4R3 4W 
44 i ^e® c^Krn i®®ft4 441 44 i 4ft t4<3ft <44? ®rft?<is ftic#c4 ftqftd® gnft?#® <#4 4144ft 

44 4E4 4TC® I 4H®'D|W W$ C?4# 12.5 ftPlft?l4 4t® 25 ftftlft?l4 <143 tflftift 5 ft^-i^ft 5 ! 44^ tTO^T 

500 1200 <1# 4J3I «rtt4 l C54fi> 0St44 <im< 414 4t^s 4T4 I C5<l1^ ^4^ (Spool) 

«fK4 44? 4l^ C®C44 ^44 44P41 4TC4 I C®4^ RR^M4 4tC4 ^lft®R4 4?f® 41T4 I C5C4 4«|J C44t 444t 
<5 V ' 4t® (T4P41 441 4^t |4Ttf4 444 RR^©t44 ^4l^R>T4 44t 4f4 4Tt4 I 4^4^44 4Tt4^#4 C5r<l4 

*£4° 414 C*f14! 4t 414 (44® 4414 (54 C44®|W4 ^ ^4^ I 4C4 4#® cSt4 ®4T 4^5 4141 44 

4J!- ~< ! 4<4^! (Form) f4¥ 4P4SDIC44 4Jt4wfD4 c5l4 4«tJ 4f® 4141 44 4lt4lf4 C4tt®4 414TC4 I (^44 ^44 
'4 (,4iit-c4l4 ^4f^f® Rwi 4C4 C44Tl4l^®f® ’ = 4c64 (Polarized spot) ^44 1 
‘1 X4? ^4ftRc4 ‘O' f4OT*l 4C4 I 444wfD4 C&l 4 ®4l C441 <si44t C54 4C® ®4T 4^t 44 i4^ ' 

(Sequential ) 44if®t® 4^41 4t4 41C4 I i£TC® 44# 441 <T$t4 4S4 444 ^ 44 ®4# 4W® ^ ^5}4ft4 >£C.4lt4t4Mt4 
(RandOTly- 44P#) ®4J 4^1 4^4 44 I ^4t444Wf 500 i#l4 t4W14 >54# #4 C4t4 1 4t® 100 f#14 443 t4Wj 
4?4%® T4T5t41 4t® 414 s f4C4 300 500 f#l4 4W t4WT 4?4f4 ! ® ®4T®t4l 4^1 4^4 44 I >£# ®44t 4^4, 4# 

101 4Ti 299 f#14 44® l?T4j ^lf®i3F4 ^41 414 I 

y'j!4t^i>4> #t 44 ^44 ®f5t (Coding Data on Magnetic Tapes) 8 ^4# 43l4t4l545 #4 si^« 

1 55^ (Spool ) i4t4 4§®, 414 4141 fg^STai^TT C^4R4t 4tt45 1 #4 444 g4U® 41C4 5 , ®44 ft 5 ®# ^®at41 

c^5 ^t4 ^44 >5®# 4#%4 (Spool ) <^#£4 4tt® I ^ 4tDltC44 4l4l41t4 C5l44 ^44 441t4l (C®tt4t 
C^r C?t44 ftt5 44lt4t) 44# C4® ®4I C441 4t 41?14 44tBf 414*5® ^C4 4it® I 4^144 ftt4 41^4 t®ft (#4 
4144,14 ^4T 4® fef 4®4lt4 4lftSt454 (#4 4144(4 44Tt 44, 4l4 44s41t^ 41^4 ’®r^%®4 4t44 (®41 4?444:44 ^41 
<)4?)'® <lR) C44T 4tC4> ! C&C44 44144 44t34lt 5 T 44# 5114 s 41t® I 41® SlP^ (#4 414^(4 ®4l '5®, 44?! 

41®# C5t®4 44444 ^® I 4f®# C5® 2(f®# 5ilt<M ^141 ®1%4®1C4 <((445 <^44? ®4l 4?4^4 443 4TC® I 44TC4 'SI## 
Sll^t ®#14 2(f®# 4#5 C44 5 ® <P(.4 41414 si'll 4144j® 44 ^4“ 4lft> 5ll4># (444 jJlR) 2ff® 4##4 ^141 UJ4# 4TC4 
41## (Parity) ft? C44 5 ® 4*t4 41414 ®tt®i 414^® 4t4 41t® I 



(S^», (5»^> ^3 <pc2hw 





c«i&«iw 

■^5 gjiwa *ro ^1^® ^n 55 mfc (BCD- Binary Coded Decimal ) cm i TO 5)1^ ** 

^TW® CfWWH TtfW? 1 # ?m ^T 5 $TK^ ^ I ^ ^ ^ ^ 

(EBCDIC- Extended Binary Coded Decimal Interchange Code) cm I 3fc SltC^a sfa tfogs 

(C 5 CT, Mi toito) sooft, i 6 oofi>, 3200 ft ^«nt 6250 ft £ft wt m mx m \ CSi ^' 

(Recording Density) fiPrafe (bpi -bits per inch) m «fi*m TOlt TO i d*TO ^ ™ 

c^tTTTi ^ 1 <pFH® 5 Rs tcs^ 

(Even - CSft?) <Utftft <ft*l C5 1^. (Checking) ^RH TOIt TO, 'wfa’I’TO cm TO«* ' !' $ft 

^ ^ ^ TOW 1 ^ TOOT '!' >HPt, '!’ 

csri^ *i'_d»‘ *ifiM* -m 1 Snirotwl c*FtM to® eftrt *M*r ^ 

10110011 TO 'Bl'fa <tft T (ftosfti? '1') «iw TBt TOl O 5 ^ ‘iR'Ilft C^St^rt TO* 110110011 W 
Tmz) \-v%pma, to® wct to® toc®wto^ toot c®fP? *k*j* 'l* *nw, 
f^gf& ^ ■ 0 1 , *rt?r wr < 3 Frf^ c^s ' l ' * 


■C?Rsf^VC 5 ®/t 3 fe C ^5 



#1^1 (gap) 


mmzmzzm zzzzzzzzzzzzm 




A 


5 |f% 


tWSM ^ 5 T^f ^5 2 fC 5 T !> N ( £l 
Gk*ft *ti4 


(<F) g C& l+tt $*ICa «>1IWI ^"U 




(*t) g fima* fjBwna ^*ti 



(^) g Cft*! 2aT^5 


fe g Jft.fi- C5*\ CS^ftt*G«* TJ*tJ 





Sjl^S *8 

TOtJ ^ fwl^yr up 5 too f^sl^i sum TOPS TOUfifos #f cstf? 3R«fa5 '1‘ W «riS4, xst 

-frfHSUM %j5t# ’TC 5 '^ ^ -^SI CTO \5«(J -^Ws^ SlQh^tfDcvi C4ft ^ftW«Tt <«ici?. 4W. ^3pT 4TO TOO 
3 TO[ff5 I ’ItWbi, TOOfifos ?rf% CBft^ tj^^pp 1 1* *ITC4, W TOOfi) »l$4'i>lM 44 ^£4 TOIJ %5%3T 

SsliNRta ^C4 i C5W 4«ll«n 4 Imim>* STO f^3 4TO ^*040 44 44 CBC^t 4?<lfTO5 f4>fi> ' 1 ' 4 'O' I 

4!MC-0<I ^1^(404 ' 0 ' %>IM fefW 44 TO | 

4Mwft>4 cBW %s TOftiWPT (Read Operation on Magnetic Tape) % dH to® C4t4 f4^ 4?m toth 
cfaTO $4ig^4 ctWftn Wi&tf ( Pattern) -'©t*lt %s 4(.iiw 44'swt %er43R4 «im 4C4 i 44 %w 
>4 -'TPT^st^TTt^s Prf’WSre ^Rtroi 4C4 «tl£4 i 

4?$ ?tjt®i ^ ^ 







f53f S Ct*^ C^5 Wlurtwn i lT^ c ft *tt N Q’3H ^*fj 



41$ 

?f^ 

41$ 

j* 

41$ 


41 $ 

* 

t51$t 

fir 

tst&t 

ft? 

^sf&t . 

ft? 


41 $ 

% 

tn*?® 

tsfer 

OSF8& 

4fl>t 

C?(4t5 

4$i 

wW 

ts#t 

05)4^ 

41$ 

^ft?f 

ft? 


fM S fo.S '*llP5«lW jjf%° f^C^GiJ 

»uMwf&4 cB£*t 4$fr TOIIM“H (Write Operation on Magnetic Tape) s 4ti> ^'TOW'ttro C4tas 
5:«i<s5P«p wtotswi 4^i> 4«iw TOifro to i to, 444 tsr^fero stw’i^ cScro ftfWs 5ji4fD cffa4tf4® 441 
C5TOP •'Hit’ll (‘1* TOW ‘O') ^«,43 4£<T «tt£4 I 


Sifts 3 4t<fifcHI-s) 








feu ^5 -3 «>c6l<HK) 





C^CAA Af® AtaiAA® 200 ^/CTO £|f® .CaC4>C® dMlx? 200 t$3 ©tf®3R <RA | AW®CA AtAtA 
C&A CA45®ieAA Af® 8 tfe/WC®* I 500 , 000 fi> AW aw£ a?a®Af® ®AJ 2400 *p> tefe COCA A?AA ; A AW 
A^A, A 5 !?? C&‘ s Tf& <s TtsO <P|(.®<1 CECA 'otl<plw *|At C?)T> AA I 

cScaa awj a?a , ®Af® ®aj ^acaiaj, ®it dMt® Atatwa ata ata amta aw ■*rm r cE>caa fa®/aitt> 

WAIcaAwa c&cii fa'3iilt , 'il®? (Rewinding) ?r® C4CA a?*)fn'o aa i 

alfa>AA CAA 5 ^ sift? (Multiple Record Blocking) 8 AStAwlD® ct>ca Aatawca ®fi>t aWla ©RA ©wit® 
aat.AA FF (Block) 4A? cOtAA Alfa ®?'4©tATt® (AtA 1/2" AC® 3/4" 'Mr) AW AA CA®^ W cirg- I nter 
Record Gap) i ®f”A®i>ttAA Iht® ©lAAt a’P'A'SvI^i %c§ 'is|T5|< stf®fi> §<??, 4®ala ’5TH5 AMNfa® AA 1 ®fi>lA A 5 ®©^ 
aferoala rSPuJ Ptc.*i ^ifS'® Wa'ic.® <al AA CA4 5 ® 1 <l(w sfga A?W® ®Jlta5l4 fata 4A5fn (.■a < p« t®fa ^?i j volAta aif^sfD 
W < P'aw 4® 4®fiS A® RWW f5®t ®4| AtA I 4 ©lA^tA d>tAA i5”tA 1,4 vblult® AW AA PlCA®! CA®® A® I ’JtAA 

lata cStaa ^aa a?®® 1 ^® ®f5ta wW 4a? sk.<m atant cnat awca. i 

WA’teM, afa '4 SWAT® <Pjl(.<i8l4 fata 4®fl> CAA^a frsfa AA, ®lAt c 1 4W < P©tW CA®^ 4AW AtA 4A# 54 s t®fa 
■531 1 4 ^a^ta cftaa ^aa wtf® ®f6t mw aw aa aiPOca®® ff i. aiPBca®® af®? AAif® d>a araAtcaa 


©tWTA CAtA <pw l 


*uNwlu<p cOtAA Tffaat 4A? 4ttRAln*!A (Advantages and Disadvantages of Magnetic Tape) 8 
cSt 9 ^ (Advantages of Magnetic Tape) 8 
2 > i ®fi>t a?AW c f atafl wa®t ®lft® (High Data Density) 8 9 j|Jt® faf*ft 2,400 *p> tat^ra 44# dStaa 
faPwR 6250 f# AM wlU awlw 1620 PiPm*i f# At 180 RPhw ®JlC48l4 (44# QFA = <j>j|c4?l4) ^TSF^t 

’flea, at 2 ftfauH ’flsp Ftr^st aata i aw Ftroa atea ^Ht Fea fa ata cSeaa wtOt ata^a A^t aifias i 
^i flaaasa ^ aaea AFTCAtAJ (Low Cost and Ease of Handling) 8 10.5 aTteaafiw (&f^ ana 
2400 fu) ^sit as<m Fat® ca aa^ ^nata, Ha? cat fliaarfl ^«n flta3 Ftc® a^n <pac^ ana 25 aa^ caft 
Ataca ^a^ ana 2 1a1®raa atas a# Ataea i to aw anero caca dcaa ’aflana 4a?, w (io . 5 artcaa feaa '3 tsr 3 
At^csa^ca) ©a wi ant cSaw aara 4a^ra at^ ©tar^rca ^tatro aw ala i 

© i ^Ar^lafsa w® Al^M^ (Fast Data Transfer Rate) 8 cBA ?zps ^»«n Af%c® fafat^s 
fFsat® Atca i 

8 i ftacaaf^l '^Aj (Long Term Data Storage) s AW anroa ^rona. c5ca %a aaa aca ®«tj 
am® Atca, ©iata %a aaa Ata© ®ar at ^eaia a^taat anw at i 

<t i tta^ta aiaawcaiax (Reusable) 8 aitawHS<t> c5ae® ata ata araata aw aia i 4t® cBcaa ®fBt caa#? 
canatfalta ©Aa caw A®ta caa?i at i ' 

ait’tca^as cScaa wgfaaia^a, (Di sadvantages of Magnetic Tape) % 

i i ®ttt aatafa fa®/attn Fat ata at (Do not Read/Write Data Directly) 8 anAcaltas c5A ^ce^ arta 
(Batch) Acala?, atara i ®lt 4t® a?ttafa cFta ®Aj 1a®/attn aw ata at i 4t® 'ata?a : faa 5 ®tea (Sequential ly) ®Ai 
fa®/aitn aw aa i aaa, c5Atw cat® 4a? wacat® (Load and Uni oad) aac® ©ifaa ©tAtcalt? ttta aaata aa i 
®lt aa, caa®©cat A^ta '©rar arf^atwa stcafa? tltcaa atAaa aa, at ®Tf® aca 5 atAcansf%t i 

I AtlaAtf^as aaart (Environmental Problem) 8 ^fa, atfa t®ilfaa ®At 4a? ©rfaafFoWca WAatW © 
T»wg®ia Afaa®caa awt <j>a c«nw 'ga ial®? Afsat ata i wata caacat cancat caw: c5A c«nw catcOt A^t ata at i 
„ to, WAatw © wg®t faaatA catA cOac® 4aa waAta aiac® aca caa, waAtlt a^ffattA ^Pwai^? wa^ta 
Ate® i 4a ®tat aaana ataaaa #®t®A IwiA 4a? atgcAtaa ajaft i 4 anacAt ®Httta aReh^aa faefla aaeaa 
APjan aaaata ®caa 4a? a^fatffcaae® ®H®&ta wca Ataa awa wca ATjaA awt gcaa ®ata stcaw% ara^t 

<^C5l ^l!c<PH l 



' f®® sfl^® 'a ®m3mu 

® W 'oHIwBwi «I«iNi (Need Skilled Operator) % WttiBiwit® w¥®li.ittl (Bit® cips 41 ? 
'=nHc=iI« lit® 1 cBi hi<x.<pi nti citu citl ^rii(.i'imni(.i > <Bi wit# no® n, ®t it iti ®iBt it iB 
iti ■*rt'3ura i-gi^i nt® 1 - ; : .\ 

8 1 wWiMj (Unreadabl e) % 4 »roiRPi'aiii (MICR) 1® cBi clt® c®ttit t®5 it*ji i®t® 1111 it (Not 
Human Readable) i ■ •* 

a 1 #a lilt cS’lw cits ®it 111 It (Cannot be Coded the Tape Manually) 1 
® 1 f'»(.®<i ®lBf Alltel *fti (Data Transmission Slow Compare to Disk) f 

‘i 1 UtflfB 4H Re's <BlI® ‘'Jltl^li Ppw iflll <p’ 2 <pfi (Difficult to Recover from Parity Error) 1 
\r I 4®t Util Bl fl®tl RRu WH Cl®f®? oaiPilun dlW fl® ®lt® Utl It, WT Wit Cllt CUtl 
l^tut IRl 5 (Various Types of Recording Density Tape can not be Read by the Same Tape Reader. 
So Possible Error may Occur) i 



Snk'sH-S s 9 5 jN> U l’kilB® Br^tl (Recording Density) WlfcflPpsfl^ (bpi) 3200 

f# 4 # cB*#l 2 , 000 1 *B ^tl, CljB ’ifllN' ®1J l?! 5 ®! 1 * 111 ? (m tit® Itl cBtH 1$S®1 c®tl 

Cll^ljmit^f?! 5 ^^) 

liiitti Bflt®i i\ij = 9 ff> 

ci®f®?. c®lfi1B = £tf® i?iwl^® f%Bi Tj»ut (fifamB) - 3200 IB 
(Btn BlJ = 2000 fB = 2000 x 12 tf® = 24000 ^f® 

4l#Btr®l stf® ^f®t® l?! 1 ®!^® nut = 3200 flB 

41# ©fa®! 24000 Bf®t® ISl’^'Tf® fliBl l?lrt = 3200 x 24000 f# 

9 #STtt®l 2)1® 24000 tfc® l?!’®!^® lltBl l?«tTt = 3200 x 24000 x 9 f# 

= 6912 x 10 5 flB 
= 691.2 flftnflB 

^5®1 8 691 . 2 ftfaiW llB 1 

| 9 Bit® #f*fB 41# IJtltliB® BtH 800 41?. #<# 20 flPliM 1# ®fBt mt® 

#ltl Blf&l frr#®®i>tl? (intlt®151(Bt < 11'l%®lCls1ta(t IRGlt IBG <#) 1 
(mwrD 4lttl ©It®! ItUt, n = 9 IB 
Cl®f®? C®lfllB, bpi = 800 1#>f® 

®1J Itn 5 ®^® cilB (itBi i?ljt, I = 20 x 10® f# 
ill, cBtn Br®, 7 = ? 

41111 Sftfl, ~ 

CTtB firBi i?Ut = ci®ts? c^ifilB x <B*#i Btij x ©tt®i l?Ut 

it, I = bpi x 7 x n • 

_ , I 20000000 ^ ^ 

^ 1= b^T^ = mTJ = 2777.78^ = 231.48^ 

>31 8 231.48 fBl' 


feg, fe g '$$5 -3 ®&6hI1 






^8 <pf*H 5 B |3 cafawaiaa 

^ ? f1^ e t-'5 I 9 Sit* 2400 mIB CBt*t?t 62500 HB ■%&, cafB ^ 

5R<W e t W'® ’’(fata (gt?T ^ CBC*I? 1^5? C^at IRQ at IBG CT^) 

[wwra^] 

mtaftttTOastajt, n = 9 fB 
caa#st CSafalB, bpi = 6250 faB/tfl> 

(Srn frrat, 7 = 2400 a*B = 2400 x 12 = 28800 Bf$3 

' *tfa, a*lT am*!^® CafB fatBa a??ITt, I = ? 

'Stmt Wtfa, 


I = bpi x 7 x n 
at, I = 6250 x 28800 x 9 faB 
at, I = 1620 xl0 6 flB 
'siNi'st 'stm 'stiR, 

'SasIB of 5 ! at 9 IB fgB fata af^s aa i 

[ cata^, oMIBre 9 IB jStM 5 ma ] 

^H*s , 9 fBf^B fata afos aa = 1 IB antaBta 


'g'satt, llB faB fata gfrs aa = | 


IB matt? 


■ft''** It, 1620 fata ’tfS'S aa = — g— = 180 ffiPiiM flKi? 

B^?t 8 180 faflaa aattaBta I 

<».i .8 " 4 l^ fii'&ln 'S C*Kfa cS’f GMa-dt?t (Operation of a Punch Card 

Reader & a Paper Tape Reader) g 


*tT* agtf %st? (Punch Card Reader) t fstat ma# at* a^t® fwttaa fafeg 'mf ww atat^ i 4 a 
asl^M^l fawt % 


i I a’t'B R'slaca > ■'FpH'sBlwia ata ^ ^C5 ^5«ll 'Q 
a^FS'Stat c.'txr* fins aatta (Read Hopper) aNt aa i 
^ I ata at^ a’f’HSBlcas fylfot as^ffStat 4gsf& fafl?, C^B^ta 
Kama i 

« i faflt <?B*tta aa® a^t ^a 'spfK tagriaap faaar ttaa 
alsjtaj ■‘Hc^a f|tga Baflfi'g aetata 1 1 ' 4at 
agata 1 o 1 a>fH.$B|taa ■’Jjfsro cm ata ata i 
8 I atst ata at'3ata <1? a*£ 'alBBgB sBjta-lta (Stacker) Ka 
ma i 4ata cat* ags'stat caa gsc?i caat ala i 

B msa fig g«tta a^st ata i '3'm gM (Wire Brush) 4at 
'sttwim^, caataa (Photoelectrical Cell) ataftaj I 'eajta gp*t 
jfastta aa^stat ^a# ^arta art « arsg ataa (Metal Roller) 
atatata fata fata atsat aa i agtBa f|tga Viagra 'saita at*t 's at$a 
acaa awtta whjR>«p am 5 ! ^tf 5 !® i fig at mca 7a gjfvs<t> 
am^t at, to cm tagifros a ws ata at aat 

asf^^tSBtcaa maa * o ’ cm^ c«m ala i 



ffea s <»> at<» m f^ro 


fera nnran fes wi^svs% c^-vq %<ra i nnre f§g on<m ^*ftnn wtM 

^rtFrtwfe cnntn *tu$, ^ fagjfe* gprR ^fS. <w n^St?M m ■ cn^rt f^g nt ^ttw cnncn 

*tos nt, wf extent sRK ^ nt ■^Pot's o c*f*tt c^ ntn i ^mln gw fiteiw ^tntn'T® ftfet? 30ot& 

c*MBr <fef (Paper Tape Reader) s c*Kfa <fef fwm 4n .nw ^ fetn <£in ^jnff i 

Card-Wrtc* Card Reader Hopper 4 nNT^n i Hopper 4n trot **Tft¥ ^BflcsM Rol 1 er . Card Reader On 
<mc° 1 $ Reader-^Wf Hopper C^Ttn* ^n^lfe *in Card cn> g 5 ^ [fe^s (fen fen fig fen >ic$^ ‘ s T 5 !?f 
El ectromechani cal fent Photoel ectri c nm fen (fen fen nln i ^nfe Card <T?t 3 £n C^r CTOTFTt 
Reader ^n ntmtn *sit®B*(5 Hopper -4 cnfesr ^rftn ^ *ra*m ^rtntn yit^stw wrt t ^t^fes 

Card Reader- wnf stffc x?kw& I2fi c^iw n^n 34fi nn^ ^nlalw cwt i *p*ff nBn# ^ g^s feB cn, 
Roller ^n w fen ^ri> nt^nt Card- wit ^rtnt n^n ^prt ntn nr i ^n nn^ ^n ^n# cgt^ i n# fetn 

cnt <pfeS5fa cnonfeo *itfe^ n^cn i % 

&.* ITCH C51W# * IPJM C5TC5Jt%r (Features of a Flash Memory as a 

Secondary Storage Device) 8 

IFJMctcs# (Flash Memory) s 

iFTffl c»ic»)lf5 *rn ^ sror c^ 'S 5 Kd>s>t <)?,') Winr (Small & Portable) ^R-c'aMfG&'l (Non-Volatile 
Solid State) CHMlR RBT'stRjw gs^lfsre (Speed) *5ifw ■'lH^rt't (ipf 5 ! fec$<i ^ITR) ^?rt 

^rm l 4fi> <Rt*llQ (Memory Stick) *Ttt 5 I'S ’tf^o i iRl*t CTWtfl cSwrmfe EPROM « EEPROM cS^HMEsr 
R e.fefPT i <pc=h, ibt® ^(.«k>G 3 <j>j|Ri (<ll^lf<i -tp"?|ijjlcO) csffsjTsf (Reprogrammed) ^TT?! 'S efwI'Stw 

^tBl^ ’5[fe^5 (Erase)-'S *rm I ^s% id^s (At One Time) 'srfSRF < ii^ll c t (A Large Chunk 
of Memory) OTAIlft ^rm "FI ash" f%«tt 3 i W \ gsjpcf cNWlQ fb'oi^c^ USB C^ittS^ 

^rr*17C5r ^iSetWd ^rttsf I (fit« 5 rpfl<jef® ,£ 1 ^ ^5 sj^l ^ (Write Protect Switch) RhjhH 

<?ttc ^ 5 1 >5 ’ON’ «rm^ ^ fg® 'si^Pi (Read Only) R>'»l^ j i f^CTW 1 ^'srsR^Pl 

(Write) W ^ *Tt 1 LED-'S ^rtt?, ^Tt ^tws (Operational) {^t ; xst 

(Indicate) 1 C^f5, • s #^TWt^lJ 'S 'siRrs -»tf%arfc c t wl^t wi? ■ 

sR'iWt^tTot f^T <ily?c^ 1 



fM o £?>.(f iftpi cncmf^ 


(5^», 'S 



fS?F via!?'© 3 




'Snku'f % 

i l 27F64 CHMOS Flash Memory 
*i 28F256 CMOS Flash Memory 
« i TC 58F 1000 P/F/J Flash Memory i ’ 

lFjMatRt%'^53^fNlW's>l?iWPi (Internal Block Diagram of Flash Memory) s 
27F64 CHMOS 3PJH CTWtfe sR 5 % 


Data Input/Output 


Vcc o ► 

GNDo > 

Vpp Q y 

OE ► 


CE 

PGM 


Ao“ A12 
Address 
Inputs 


• I/0 7 



ftaj o cJ.io 27F64 Internal Block Diagram. 


(Pin Names) 8 




Ao - A12 

Addresses 

I/Oo - 1/07 

Data Input/Output 

CE 

Chip Enable 

OE 

Output Enable 

PGM 

Program Enable 

Vpp 

Program/Erase Power 

Vcc 

Device Power 

GND 

Ground 

NC 

No Internal Connection 



(Working Principle of Flash Memory) 8EEPR0M ^ Flash Memory^ 

£fHi i Wft Technological ^ Geometrical Difference i EEPROM 4ft Flash 

Memory 'Q Floating Gate ^ jjhf'su^ (Transistor) spTOl tffos i ifjH CTCTlfel PtRi^-s 'Q 
Floating (Gate) 4ft Gate Oxide 4ft Thickness, EEPROM 4ft ftp&tft i ^W$t, Source 

'Q Drai n Di f f usi ons-'S WfsTFTt i v£i EEPROM 4ft *w«r csftstfa wf ^rlrr 

*3 ^t*rm i 








f^, <3 

t£}^ Flash Memory Cell 'Q EEPROM Cell S 



ft>uj S <OJ> EPROM and FLASH Memory Cell 


^iWCTOnf^M 5 !^ (Features of a Flash Memory) i 

iPiT*f fe? c'nrc^t s 

j i -1FJM OT^rtf? (Non-Volatile Solid State) <.Jift<p«lBn tMWlR R>«l3*l 
Ci I <pfi> EPROM 'Q EEPROM WiO 

>oi '5fWra (Smal 1 Physical Size) 

8 i >wsf ■ s #^wt^tT (Portable) 

<t i 'sift® ■=tf?rsn c t ®fi>T wr ^mi ’spfa Capacity C«lf*t 

®i gp® csfWfaWfflJ (Quick Pulse Programming- One Second Typical Chip Program) 

H i g*® (Quick Electrical Chip Erase- One Second Typical Chip Erase) 

V i 'srfw (High Performance Speed- 170ns Maximum Access Time) 

b.i •'It'STira '5j < T5Tr^ (Low Power Consumption- 100 |UA Maximum Stand by Current) 

jo i (+ iox Vcc Tolerance) 

JJ i 'srfn^vp? (Convenient & Very Reliable) 

J^ i gFr<R (Prices Dropping Everyday) 

fc/stw C*T-^it^t> (Data Storage Layout of Disk) 8 

<frfw f isi) r 3 |>h5Uct ®fst wi?[ w c^iwst Rt>io<i i gt 

(®) ^wfD<pfe^ (Magnetic disk) 

(«t) fe® (Optical disk) i 

i(jWwii54 Fsw iBMlMM 
(Hard disk) « 

(Floppy disk) 
fec’M SitepH w 
WlTtt%5F (CD) <3 
f®f^Ft>Ft R>R>'6 (DVD) s,®Jlfg I 
fnra 'Q c?i-'5it®s CF*ttoit i 








(Floppy Disk) g 

*Wf1< (Flexible Plastic Material) m Ma ** ore* ^ Jfft 

<rf="^ra csfw ^5 fu ^PhS'Cim ^«ij cstwt ^ wssj >rm %^r ^ ?Rtt ^ ^ s^m^ret ^ ^ 
cto £m? f me* ^^^>CTro*itBil^fmdi W wij wt c^h 9 fam ^r i nm*s 8 ", 5.25", 

Ij 1 " ^ 5Itf ^ ^ ^r, Tf^s ^srtw jpf5f ^ aj^et ^ 7ft 1 ^rtsjH'Ps 

M 5 ^ wp (Data Recording Density) **l* (Capacity) \ 9$>m 

^mfTO ^ (Surface) arf% *ffee q&l^s f^ *R*n ^ f^s# (bpi) i *nq»«n» fie* 
i tf^ c t<£ ii * * v ® RcSti Vi^(.<p Rh v©|^f ^j- ?|t^ 5 o 

* I (Single-density) 

^1 (Double -density) 

i (Quad-density) i 

VfR14hw ^ « «ra(Wh (Internal & External Layout of a Floppy Disk) * 

JFPr^m^f^cn-^5 (External Layout of a Floppy Disk) 8 *ft fi* nm. ^ c<TWm 
^ (Mylar -polyster substance) $**t i 4 * ^ «W ^F^twm 

a)wm , 4*4* *mr «** ^ ^ ’Wtfs (Magnetic material iron/barium ferrite) dm ■ <m 
^ ^ ^ (Protective jacket) >5? fi«e*. <TNT c^s ^cP* (Head slot) 

W W31 fW/31^5 CSfS, ’"Opf ^5^5 «f|^ t 



fBai % vie*. jFf»i fetw <ofy<> «tfer 


ii (Head Slot) 

3,1 '3l^fiv*'»l<i (Sliding Cover) 

® i riossi c^l*T (Index Hole) 

8 i c^r (Drive Spindle Hole) 

d i ^55 (High Dencity Notch) 

^ l (.'nwn (Level ) 

°l i c*Nt Wf %? (Write Protect Notch) fod l fi i 








f®^, f®a Sjl^s 'Q <Ktitlala 

fosfrffi ca®swt *Wf& atataa (Common) aa#f®’a (FDD) fe*RI aattal *m I ca® maa§fc (Assembly) 
c«tw ^wa Srt^ 4a° s fe'ataaaat&ta R<K6a Slices (Outermost Track and Innermost Track) 

alUH-faata b«i|b «1 <p<u.'s atta I ®f5 aa, <9fi> afitan aat*ta 0M JN Wta> (.<K^ya fata> >aa8. 
c^q aw; aawa strs^rtalatas aatsa aarc® atra i cm at® a^twan Sima* aw a»m Sfla* 4a?. caa^ga 
^r^^c?r ^c*m Srr^ i fsataa'iwt -sa# n 5 ^ f®w> 40 (sftrt) ft Sna* ata^w caa/ga faaftaff 

jjjl^ ^C? ‘39’ TO Sfla 5 4a? tfPtga WC5 <tla«W Sll<pft ata ‘O' aaa S)I<P I 

f^«s mat aftft? a?aft® ata «m?p ftfa§ Sittaai ^aa, gft Sittasa ataNita aa i 4a*ft ft-ary ft© e t a^RPft 
3.5 iffa f®wa stf® aiti 80ft Silas, s# Sllta* 18ft ta§a 4a? £tft> wtta 512 aftS ®ftt Mlaa a*at® atta I 
a*W, f®®fta taft ataTWot 1 . 44 CTataftS I . 

f^a cast^ 4 a# fg fag «ttta* i ftgftta* aat aa fwir fag (Index Hole) i Sitt®a asa 5 ftflwia WJ 4 
■f^gl^ aj a a ta aart aa i 4 a 5 f®f®’a atta M«t? waa (Index Sensor) atta* i R»a#a £|f®ala l#aa TO 
croia fawaa* ftgftta? ^»a (Sense) TOca i 

cs^tt fstatfstftaH (Write Protect) 8 WttaaSa afttaa «Tto® 4a# fg to (Notch) atta* i >aw wat 
to aw i toft aa; (Cover) ataw fatra few f®®a caatat faf, wat a^a 4a? toft catat (Uncover) 
«naca ^atia f®wa f®®a caatat fa 5 ^ wat a^aaa i 

yPf f&wa 4®ja(fW <W-a(t®5 (Intern (1 L(y-0ut of ( Floppy Disk) 8 
gsf^i ^gjwfta w- mlSBft to wi 4t® g# ^ toat ata i aat 8 
II Sfla* (Tr(ck) ■'9 
C? I (?#a (Sector) 



Silas (Tr (ck) s ajf^sf^ jpft fec^a ’ji 'sn?wwt >£i4wRa<p a^a ^ai as.wa a*at aa i ^aa 

fSta llJlas (Tr(ck) aw I 

cata (Sector) 8 f®wa s|f®iS Sitasw TOata aaaa# aata ®tw ®ta asat aa i ^aia ^wa# ®taw ca^a 
(Sector) aat aa i few a^a ca^taa ®fSt a^aa 11 ! asa®t aata i 

caaa t®c^a ataa a*a®i >aw ajaa^s ^ atart, s){® ^ Sita 5 aiait, sif^ Srtta 5 ca^a a^art, sd® ca^taa aiaa 
^a® ia ^aa ia®a 'aca i fata 'aapfS , stfaata atarta caattat aa 8 





lSg>, 51^5 3 "<Pe2l<ril<q 




fra 5.25" ^ 3 . 5" ?Fpt fem < 


<pFHSi>i<? cRfRmi*pj 
> ^ cwi § 







5.25" 

DD 

360 KB 

40 

9 


HD 

1.2 MB 

80 . 

15 

3.50" 

DD 

720KB 

80 

9 


‘ HD 

1. 44MB 

80 

18 


i t 

* 1 

« I 
8 | 
<t I 
^ I 
8 I 


's'' ■ “ ’ • ''t't-'J ^ ' -J IS. / o 

i rtwn cHw »pTtsf ^it 'sri^s trrf^w frsfs c«tHtff% Mms*} 

fe'SR R^C^T \^'CV0 Rt£R I 
Sjrc _< p<? ^RR W|Tj[ R^jR RTtRi I 
fe(.R>* Rttw RtRtRR^ 5 .25" 4RS, 3 . 5" R£R RfcR* 1 ‘ 

1.44 CRRlRt^^SW 2.88 CRRtR'©' Rtfe wfef RSR^t R*Rt “TO wffc Wt&t RtR R^RVsl R>R l 
^1 W ^(RlOTRtWR ^©Rj RIRR R>Rt Rt RW ^Rl ^eRttReRPsleR RWf RtR l 

4fe RttR R$t I 

^%5RR ^ 600 r.p.m. 

(Hard Disk) 8 

^fe fe^ r^r rf^r Ml ennr^fe w^wt riwr ^ Rffe i riwcrir c£nr> 

Rtw ^ ^R# ^fftaaih raR (Spindle) RftR 4R# ^r# Rr Rr ^ f^ 
(Disk Pack) R>£R 1 fe^ RJIR^fe ^rtW ^?R^tR 4R# fe^ sst^WR %Rr RR ftHl RIcr* 1 4 **raR fe^ 
SV»u>^lR fe^ (Winchester Disk Drive) RRt 3R 1 RttR ^rttfeSR c^Wtfe \>»R t cenR 
\5^c.dj51w < fe^R fcR R^R 4R# fe^ ^5 feefftsf RR3JR I RlR ^R t lR fe^ R|RR5<H 

^ fe^ 1 r^rhr ^5 fe^ ®^s Rra fe^ ^tcrt rr i 

^rkrrcrr w fe^fe^ *tfew ^ 1 4® ms *m^m yPr fewR era r^ 'sr crB rr i w^ so 

feRfRl^ CRW 2 0>RtRt^l> RlRR'^st R^R^ ^fe Rt^fftR RlOTt RtR i 

^fe fe^ *ma 3.5, 5.25. 8. 10.25, 14 ^ 20 ^ m «fc* I ^5 ^ ^RT 

fe^ ^ ^r5feic<i fe^ Rte^i ^116^1 «tr^ i few^ ^n^ c N 5 ^rg| 

wv fe^ vfKm fe^ ^ ^ f^ n^r <p?rr w i 

c^wwf C5fe^ yPr fem ^ ^ ^ rm to cfTw 

Rt I ^ fe^ n Rv"^ RT© (c?f&) fra 9|f^5 ^CR ^sfR ^J^WTR R^RJt (vsR] 

R°s^Jt) ^CR (2n - 2) fe I 

(Features of a Hard Disk) § 

■^fe feWR ^RfeiPl^ g 

^ 1 w^fefRRR ^ Mr enmt^fe ^ c?r^R R^ra ^ fe^ rrr# ^r# ^wr rur w^ 
wi^Rrat^Rw i 

^t feWR Rl%? RtRfRR^ 3 . 5 , 5.25, 8, 10.25, 14 20 ^f^3 ^C?I 1 

^ l SltWR %RR ^f^t R^t RtW I 

8 I WRtCR (*oio RlR) f^R^WTW ^fe feWR ^ 2 C^RfR'l ^t? Rw ^ RlW i ^R ^>Rj 

J RTRR ^W! ^RR 5 CRf*t | 

^wieramfeR ^rt ct R?Rt Rt ^ir w i ^ i cr R^r rir i - * 

^fe fe^ iffeotl ^fR Rfe irfR fe^ ^fe®R RffR Rfe? era 10 'tJR CRfe W RtW I 
^ifeRTRR^R | 

Vi r.p.m 7200 r.p.m. 


<£ 1 
'b 1 

8 I 






f^s 

^ ^ (External Layout of a Hard Disk) s <il R^> *Sftr 

$ i ciRfa (Plater) 

^ i (Actuator) 

vo ! c^s\q<i>fD®i5<i (Head Actuator) 

8 i <^R<J (Spindle Motor) 

(t \ fw-<flRRc^5 (Read-Write Head)* 

(Logic Card) 



c*Rt?r (PI ater) 8 SPi ^<^13 wpfl frsft c^N#trr ^ fs^ ctRft 

Tp wRt c 3 ^ i ctRk^ '^R^i'OTTt <?&fa ^Ht ^ i ^R 0 ! fifcn 

c*Rk<^ 4^5 Wfoi *rtra i ctto^ w c#t ^ w c#t ^ 

t^vq <ra fkw csRk^? <^RR<i 1 cta&R^ ^ (^3rt#m) £rf% RRR ^ 

c^rt^ 1 ^Ht *iRi>lRfvo ^ 1 

< 4 <jR®G^ (Actuator) 8 fcc^<3 ^ £fk$ ^<^fD5u<i ^rW ^ ^tiC4 1 ^>Ri 1w ^RR ^'3 fa 


vst^t ^ %s/<tRR ctRrc^ ^?rm i 

a^s 4<Ef5®fa (Head Actuator) 8 c°*lfc f^pBxfa (ri$m 1^5 «rRR ^rgH 

4<R©fa v£i<^|D5B<i v^Rg<^ ctRk^fa ^s*fa Pres ^rtn 1 ctRk^ ^$ij'$c ,! ifa (fawrf 

<n <RSifa cspsn ^fafa^t f l (Tfafa c^ %s/<rRR to ^fSSifa c$m^ ^fa$jw c<ftfa ^R 
Tfsn^ <F?rfa f^?R c^*t vq isrl^t 1 -^5 Rjc^i viic^r ^*fa 1 

p*i^i cRfa (Spindle Motor) 8 f^f^ xtsfa crcu cafavss FH^c®™ ^ j 

t^?f f^$?r cRfa f^-R^ F^i^csi-n wt ^ 1 r^J 

%5-^RRc^ (Read-Write Head) 8 c*k^^ «tf^f5 ciRt^^ 

vs-f^ ^ t tw/^RR ciRt^ c^ ^ ^ 13h ^ ^ vst^ ^ ^ ^sRt 

f^s/^RR ^ 1 ctRft ^rMw.fD<p ^ crtR^ ciRra ^Rt ^RR ^ <*w 

^fc]4i>i^^ s^tfst w v^Rt %s <ra 1 


;,fe5i?®3^|5ira 




Lii 


*TftFF^ (Logic Card) 

CTwfe «nw *ra 1^ ^s ?*m t <tpms9, ^JH C^m, ^5-m wtem, « rnwi^ 
^ m fro fiwr *ca *ifiw *itf, *wnsfo qtf ^trow 

1 ** ^ c ^ <*h <srj to. »ifiw *nf **r uft an?m *a ^ 

^ tlwi? W3 ^sro ^|?c^ ctfttw fs ^t?i ^j cstt ^ i 

^ t®m wsfK cn-^ (Internal Layout of a Hard Disk) * ^s fro wsfM 

V&MO '5R£“t ft'©'3 8 | Tf$|t o 
i I STR5 (Tr(ck) 

3. I C’iSfl (Sector) 'S 
« I . Wl'AHf (Cylinder) I 

Sir* (Tr(ck) s stfeft iftf ^ m ^ ^ 5 «u -sKum <m ®i m 

(Tr(ck) TOTl ■ 

^ ( Sec tor) S kw «lf^# Sll^ ^fft 4<S*f 4?3F?ft ^ 

(Sector) ^rf i ficsM ^r^r cetera tsf&t ’wst *refa i 

( c y linde r) % 3c.\sj<p R>i*m '5|spi*t SxfasHFrtw ^sfk f®^t ?ra® 't^sm ftftt ^ w 

SlT^MR^ PiPi'ok. (Cylinder) ^T I 



^5 ^srsjuSH *tfo 


c * rn 3ft c?ft 4^3 ftra-4?# fm D17 *tfos ws i ^ ^ 4ft i 

tw *ntm 2 rf%ft ctnft fft <nw i atftft $itm mmi ifos i sfftft ^ 

1 ^ * B,PRr ™ 1**™ AS* -w»nw *wf* mm m ^ , 

^1® l^t^M Ptforol-sq *N?f ■STCSfl C^t*T *t1^qsj | 



51^5 <3 <f>CdjHI<l 

!>.«.« (Compact Disk) 8 

Rest (CD) ^ 'si < lfi><i>j|«i Rnj. i \b|t3| ChSM <mI ^s. fir® (Read) ^«ln ^TT iSt 5 ® Laser Light 

*0^1*1 I ^ i R>-sc ■hlil b'Ptch* CHMI^K t> 1 < pf'sRc , *fa i ^ lii^isfT) ’srtaj c^l'tstl-a faths 

"5^*0^ R>Rt5l«1 C^BI ^ i >cs>Vi ’TiOT-ft s f®I«PI (Philips) 'S ^ (Sony) C^Wlf-W C^Rt fifths 
’tfsRRf Wtflf (CD) 'sitw | ’Red Book' ^Tttsra JfcjNt&l ^rhs^m ftfe'W ^TSftWT® ^ i «|^tfr5 
^ *»jlwl»«> '5Htat 'sftgt^lwra Cfrtt 'SRTt^s «ltt^ <4<1 '5tRT3t CT ^ Development 

(TTQ^STt RCC^- 

* CDROH (Compact Disk Read Only Memory) 

* CD-I (Compact Disk Interactive) 

* CD - TV (Compact Disk Television) 

* CD-R (Compact Disk Recording) 

* CD-RW (Compact Disk Re-Writable) 

* DVD (Digital Video Disk) $vaj|ft i 

‘Red Book* ‘Orange Book’ tf*TC5 i 

(CD) 4 <i ^ 5 ?n*n<ms i.i ft. ft. c*rc$ 1 . 5 ft. ft. i 



^ (Internal & External Layout of a CD) $ 

Wttll foc*W (External Layout of CD) s fere ?rt^& m 'sm 

Label side, *rt fec^Mi >1 <icoc« 4 Vulnerable Side 4fe Layer t ^ s 

> i *\<U>W to® (Layer) 1.2 ft. ft. ^ ^ ^ \q ^ Polycarbonate ^t<rt i 

Polycarbonate Layer 4<T ^*f<J ^jftft?rfa Wtift ftcjF^s (Reflective) *Tf5*rt 

(Thin Layer) i 

« i Ryp^luo Protective ^srf^cf (jhin Layer) «ftre <£RS, 

* 8 i >ic^lw> wa feft<i Label i 


Label 



fi>3J g cOS ^*01$ fvsc^ *t^R 


feg, ^5 o <Pt«GlHI-sl 



15s sifss ;<>62 hw 


TO*ljftfi>m (Internal Layout of CD) t toto% f®rsF «*prra ^ 

Sir# to?to to#!#? CTfera wra »rf# i 




MCT Detector 
10 jim Channel 

, ■ 


77 K fiadlation Shield 


Secondary Off-Axis 
Parabolic Mirror 


I.St^^^^Cold Plate 


Dichrotc 

Beamsplitter 

InSb Detector 
S Channel 

Temperature 
Controlled Stage 

Preamplifiers 

Bandpass Filters, 
1 jim Bandwidth ^ 


Concentrators 


Aperture 

Stop 

ZnSe 
dow 


Primary Off-Axis. 
Parabolic Mirror 


Baffle Tube 


f^aj 8 SOfr 

(CD) (Features of a CD) s fswd % 

i I 4# CTO© TOt WbM> ^p 55 | f<DH CTOtTO TO# #£#; 

^ I #5/31^5 CTOTO *#*05 C# TOTO TO TO; 


« i (Store) « #5 (Read) TO<T TOJ CTOt? TOTO TO TO; 

8 I ^lfto|c< TO tot TO TO; 


$ 

13 


d i TO TO TOTOTO c#t (TO 700 MB); 
fci (Reliable); 

“T I wfB) ^ to Kf; 

V I TOTO C^fi>; 

& I MT 5 ! 

I i£Jtf5 ^|St *Tf I 

(CD) #«ft (Advantages of a CD) 8 TO*fj# Iroro 5 j#top^ s 

b i ^toto c^f5 

« I TO TOTOTOt C*# 

<?i CTO## (Reliable) 

^ I ^iffsTO TO (7TO TO TO 
8 l >51# >lTOSt ' 7 T§ TO *Tt 
I TO TO l 



git® 's <ksjMI« 

(Digital Video Disk-DVD) 8 

f%f%vs (DVD) -'Q ^ i f^pT R>feBM ^ <TW3 Wtt 

f^ -<j-<f^ ^t ^ i ^It^q c^n^s ^TfHt wsff t>!<t>R>Rt*K nil? ^r CTsrfa 

#5 TOt. i£iH.c<M^ ^<n ?rt^ i 4 -^ 1 ^ ?ro vr?#^ Srt^ ^Rf ^f^g- 9 & <rf ^ Ms ^ i 
nM* st ^if^ 'qstfzm si^ifs RjfotCs <rt ^ i 



f^zi o <o>& Rjf^u>l«i f^fe'Q (DVD) <4?r ^tRj<? 



f53f % c!».^o Rjf«f0|«1 j%f%'8 %*$ (DVD) <3? 


(Features of a DVD) 8 f%f^s Iwss frwi s 

R>Ru>|ct f%ffe\Q R>c^<i ^Tt^sr firm 120 mm ^TS° ^^5 12mm. 

^ i iii^ <?lc<?<p*R c? 5 !^ (ECO ^Ttfwsr dT^fS <pw wfi>ts Accuracy I^StSd Wl Sts i 

voi DVD, CD'S csft \5fBt C^m SRJtf© sftCSi 4S# Single-Sided Single-Layer DVD 4.7GB « 

Double-Sided DVD 17GB C 5 ^ ‘SttS i 

8 ! ^mt SJS^N <K<1 Rxl'Sfj c£T<v RjC^LS <p<d ^S ^IS ^fOl *Tt ^S *Tf I 

d i ^1^5 tss (Read) s>st sts i 

^ i DVD ^R^c^Prf^t^ (Reliable) l 

h t • wf^t '5^t sis st i ’ 

Vi ^SilWfS (S$ CD’S^pIStS W C#t I 

<5 t High Quality Picture 4SWSJ4T75 MPEG 2 Compression W® ^S i 

^ o | 4S STS ^:Wfs CSft I 


f®?;, f®W -3 ^ginra 




15^ 3 4eSlcni*Sl 



¥ FsRtGh 1%f®« fem (DVD"5J)^15J^ (Advantages of a DVD) I 
IwRtGh fsfe'Q fst^r (DVD) % 

> i ^fj 4t4 c T4sr®t ^c*i4 C4f*f 
^ I ^f5tSj'N<pM C4T> C4f*t 
v \ C4f% 14^$ (Reliable) 

8 i ^f5t ^(js? r$ ^4 Rt 
e i *tma i 

b.v.ct f^vs c$fs 'Q tfvx, (gfs fvs>^ (Fixed-Head and Moving Head Disk) 8 

PHn^ C4^fi^4 (Fixed Head Disk) 8 4fi> 44 R 
<44 44C*14 %4 4tos jJrRRR <5RJ ^HRt ^HRT 
145-4!^ (Read- write) C^5 4R4 i <444 c^5 

SlfC44 ^44 4>t4 i i}TR'4'<l ^rj 

^rRTim wmi 4tt4 i 

c^z?[tc$ 44t 4t4 r 4sn 

'SRJ 44fl5 4<4 4^5* 4t£4 | 4 R)C^ 

f4E-4ftt> ^4Tt4*ftR4 cwu$ fiH)15t4 f^sp? 

^41^1*5 1 P <p<qj(.-il 44 i Wife C4 wf&t 4! f4i> 

C445 44tf© 4£4 ’®^lt4 $ 1^44 Rtff 

(Moving Head Disk) 8 4fi> 4RR 

<34 4<1(R4 ’TO© fik4> >1 <14115 Sirt<M 'SRJ 

4<l>fi5^ki f45-4t^5 C^5 4R4 I 4 44CR4 f$t^<1 CTO 
c^t4 Sric4<i t£44 ^rr c <s fteft4t4 tsrj Rtc^l 
cwtf^sm 44 # 4<i^i<i 44t 44 i Rtsrfacf® 4 4fcsm ^rj 
<u<i^jvs 44 i ^ 

M*ftj1^|c<i 0.05 mm 41 ^T4 44 44 i 4 44£R4 
f^$4 • 4i!4tf4fi5 <[%<* ^rj ^RR 4^^rt fe^c4 
^Tlf44Wft4 R^ffeRt 44 44*. %C4<1 ^RJ ^|«TRt 

- ^rRM f4^5 C4& 414414 44! 44 l Wf ^ 4 ^ ^Rr 
< 1If4MfR C4*t t4J J 4 JK 44 pRRJtR f45 44! 4t4 4t 41^ 

44! 4t4 I ^£4 4 £ffi44!4 ^!§! 41^ 4414 C¥U$ C4pf 
R4£44 3£4t5R 44 I 


Enclosure 



Read-write head 



Actuator 


8 <4© f©^ 



3*1^5 vQ <K^M1<1 


□ iPpf 'Q ^ 'TOJJ *fH^r (Distinguish between Floppy Disk and Hard Disk) s 




^ t wfj i 

^ I ‘ 5 T&srf c t *ft?l c t I 

* i 360-600 '3rraf ? t4'sr (RPM)-^a ^p?r 

i 

i fei# *n«mi«f<5 3600-7200 ^r#i^ (rpm)-^ ^ 

I 

« i «®fi> fw^r^ ■"’K <k<i i w, cbiw ’wrcsf? 
2|t 5i I <> t Soi Celt'S ^llw 1 

« i c^sfS ~h*f 4W *it i w, c&tw *mu'4?i 

2R5i«t ^rra 'm*&\ i 



£ i feme’s! ^fq<p c lt '2jc<ic*t?I >1^!<J*S| ^TfC^ 5 1 

(t 1 Rx.^ Rtow sjPu^tt sTWc*fa ^l<Hi (R^ i 

^ I 



□ ftffc * Ifcfoffer* 'TOT (Difference between CD & DVD) s (CD) « (DVD) 




ftft (CD) 

R>R>t& (DVD) 




^1 ^ti>t Srt^fTO "~%5 f^S *J C^f*f j 



8 i CD-C^> <i<^a Laser Wave-Length rcc^ 780 nm. 

8 ! DVD’<J Laser Wave- Lengh 635 - 650 nm. 

(t i CD’ ^ f*it> 'Q *tf?nsrM 0.83 microns. 

<M DVD’^ *tf?T5rH 0.4 microns. 

b t DVD’^ ^R Reliable. 



□ i*5|ui«r ’WI (Comparison Among Different Types of Storage 


Devi ces) s c^!«'S? (fern) ipRt ^ito ^ § 


Drive 

Capacity 

Transfer 

speed 

Portable 

Drive cost 

Media cost 

Floppy disk 

Low 

Slow 


Very low 

Very low 

Hard disk 

Very high 

Very fast 

X 

Low/medi urn 

NA 

Tape 

Very high 

Fast 

S 

High 

High 

CD 

High - 

Fast 

S 

Low 

-R Very low 






- RW low ! 

DVD 

Very high 

Fast 

S 

Low/medi urn 







-/ + RW low 

USB Flash 

High 

Fast 

S 

Low/medi urn 

NA ! 



f®?F Sis® 3 WjalHRT 


































































1^5^5 3 iRfglcil-s] 


c*.8.$ IPPf 1^4 ^1^® <k 5M^ (Floppy Disk Drive Controller with 

Block Diagram) S 

IFft I^F 4<.$N* (FDC-Floppy Disk 'Controller) s ften u#t ^ eSNc 44 ?rc* 

c^f^rt i ^<^R>Pi (FDC) TOffr u# i f>ic>o^ <ipt 

2f *IW *K8& < ?Ttr4 I | \. 



f^ s s».^o ?pf*f f$^ 

44'R>Pi C^M^m ^£*5 °i 8272 v s ,5> R £fFbf§\!> i ^f5 ipPi <fiC.^3l g il<i i 

^f& ^ftit4 *tmri*iM PiR^ic^ Rifeh ^trt^t^rrc^T i 

^~*pRsPl<1 RRjjj *&C*\<\ ^R^fa ^ l i£)fi> *t1ws |ppf f^f ^t> | g|Hl 

<ifc4i (BIOS-Basic Input/Output System) WWf^s 4 ^fel>ic<t> 

^4!c*hI ^ i 

1.44 J R^rr<, t^<=t ifF^ 

R>ty ^R^fa Stt£4 I * 

<w *£RsR)Pitv!) t 4'3 #Rt’<t 

.4«3M ft 5 * -^n^r^C4 4 <pR>Pios> ^rt^n ^or snr^ i <?Rts c*r ^ttr *r 

<5^h vBBhfic* (Status) 4 <pR>Pi 4faflc>i 4R i srf%fi> ^Rtc^ ^rj nrnrtf^R 

wt ^ i ^<pR)Pi ^RPicvo 'aiw^^rt wfs?>£i<i srt£4, ?Rts ^Rts 

^cn '^4 1 

fe ?t^ <WC^ ^SRJ Pit^ 4 <pR>R> ^ vfq^Rjpi \sf5t ^Bl \»fv|<|a| <FR 

WR f^w (Seek) 4 *jIwr ©t«ij ^ ^F&Pt >q ^<pR>R> ^rf^Ri ^fwf 4C?r, client \5#t ^ 

•rf i ^^pRjPi <s ffc f R dj<^R>fi(,\i> i ^cf ^Rts ^ 

t%rHS ^RSTI ^RT®f5 ^rn f^t ^rn Status^ (ISR- Interrupt Service 

Routine) 4<pfoPi, ^I^Rt <J T^' i ^ <M<ic c t^ ^<pRjPi c^fe>ClW C^Pr 

ft4 ^f^t ^ ^4 | R{^£PT5it3 (ISR) ^ ^ ^5 c=R I 




f®g;, f®^ to® 'S toSlto 

(Hard Disk Drive Controller with Block 

Diagram) % 

^ 1 ® ito (HDC) 8 4 ' <stoto git tos W*f to^ra 3 toto to toe i 4to ^tototo tor fafag 

<M lv i'3'eira fafag *faraa ic <ua<hi to to i 

^stCTt CtoTt CTOS to attest toTfat fafa^e® gs? to to I Iffat fto totMfa « ^t® f®^ «>m 5MI< «Tm 4to 

^rora i tore ^ S rn gg® toet catwtcsm ic i to® fafaaH « ’trfattot torea tot tototoa arrest «rttre 1 
tofafag to® fafafs tos fto to tot to® ’lira i toetorfa rertoraa retarra to fafag ’trretfaeta fatot to 
m \ $ to$H i raa refatrar tog ret^M ton to’ fat® £tma to to i to® warart rafapeta srttre, to® 
toratototraa tog to® to aret to to?. to fafac® to fat®a toto ^tog to to i to tolraj CPU to 
toto^ vieiwi to i ®n®i, to® (.■hJUI 3 ! rafapeta sftra 5 , to tojrai to agwtfa®t tow tort to i 


tosto 
to t=» 

rawtfa 
fa® > 


^/_ 

'S(l' 5 u*f 5 

fa® 

®falto 
t*°$/ - 

va(|v 5 u’j 5 

toe 



i— ®fat 
retm 

®ret 

<pjN=i 


|— rettFt 
rerm 


toi 

i I '0|j|cs!j j 1 (®c<p|®l<l 

^ i ®fet ctoraea 
a i gfato 
h i c^tototo 
<5 i faiSfasifto 


fas s s. 4.8 to fto •Kgrercsra to ®iaW 5 i 

fa to«t tost ra to retf¥e sircre, ctorart to^ -. 

*i togmto 
8 i af$li fat-wtoram aifae 
® i fafa®ta 

v i toa agrareto rag® =ilei<> 
io i ®ftowiP5<> ^iftoi 5 

tos^t farag® i at ® toraFttototo ret ®n®ege ^re#re*traa torn Active to to>i ^rattre cto, to 
f®^ « to <K$h t ra a tost toraffi toWfa fatrera ag®t ^ra i to totrar fafag retting faitoiR tofa-tofa to 
to i toi ctoraerare toiraj to *tm « to retgretre totfai to to i git®ta, fa® to® ® fattora fafag <pc5m 
fagrerttrea ®rer tot toi, to 5 raefare fagrerttrea ®rer rerrereta to to i fa®-to& ^priratora wm ^to toff 
entea to to tofa to cto tofa toto to to i toijMfa ^ to Pifa«h togra sfag to <pc5m 
faitoM gfa^ i c p gigjw toe ®t’tira*ig totg to i ^to ggratog cto faratra 32 faie fafto to toto to to, . 
to to trar to fate rato tto ®rtra fto, ®i fa 1 # to to i *to «rttoi ®t ^ttmirag torra to*tt*fa to to i 
3pto totg ctofa toirato fa©fa toa toi fato «ifto tot to i tos atotoaa fafag cto tors tot 
^smrowlFB* ^$$9 I . 


&iuimj> s' a|i£ saa| ‘saai fS ^ 




v3 <PCf2lc^l<^ 


c < 5 > ffewfe[ 

Js>.<f.i IFf*t ii)R(.»n ^t^ 2 f«)T% (Operation of a Floppy Disk Drive) s 
(Floppy Disk Drive) 8 c* t®®ftw irfa i®® <zm f®t®<i 
(Pattern) -'OteTIW fa®/?Tlti> <t>-alc*Hl ®ft®. nd 5 ! *RjWt awf®(® (FDD) ®?rt i ipfa fw^s ^-^gf 

^ ^ Ol<p|P(«!(.i|<) W)T J^<p|cHI ^?T <flf5 i£|®fi> «l 5 'S!l<l i 'S> ®|<M| <i^Sff W ^( | '5<MM | Sfft® | CWtf^SpS# 

Tu?f3RF»iw f mv§ <Ttt?j ^ ^nt^m *rt*nw ®ti?f ^fe ftai m* i fe^lDc4 360-600 (r.p.m)-^ 

^ (Architecture of Floppy Disk Drive) 8 iffa fe® 5 $® 

fen 'rffrs s 

* 1 fen\ 5 ^ cnf&n (Spindle Motor) 

^ 1 C^*ftn (fe 5 n (Stepper Motor) 

'S 1 C^s (Head) 

8 1 (Head Coil) • ■ 

(t 1 (PCB) -Printed Circuit Board) i 


IPpf fe? (Different Parts of Floppy Disk Drive) g 


i 1 f bp t 7 r55T csjfa (Spindle Motor) % 4 csiiN^ f®®t® ^ cti^ ^ ttm® * 0 ®^ g?rc® 
«nt^ 1 f 5 ’ s w®*t csrfg^ ^Frejst ®<it ^?t- %®jr ctIBi ^ ®r^ ®itt# %®^ Hw 1 

'sipra ®%^ %®=i H*i®n csrfou ®?rt s-u, ^ ?rap# < 3 ® ®mi 7 ra§t® sj$® ^ sns® , < 3 $^ ^ 
f^ ®PB 4 CTl$M<l ®IU)!(,i|fB<F 5rfc ®Hv|g|a ®tf^g $rrt® 1 

* 1 <?NRr csrfB? (Stepper Motor) 8 c^’rm osrfe^ <a&$ or&m 9m ®fk?i ’dim 

f^p ^ 1 <7&*n?t cti^ ’ttsm c’lw® ^?rc® «?f ®e? ^ g®®<i *pq% (Signal ) ^ ’rm 1 

« 1 <3® (Head) 8 irf 5 ) f®t® 'jID srFFW 4ir >wf®f®c® >iwlbb ^ c^s sim*j 1 ^sn c^® 



(Assembly) iS’fc ^rtRt «rw, w ® 1 ?t 5 #i 1 cftw ^rtw ^ mm* 

<Nfsi c^®®t5=rt 'o^stm 1®t^? ^.f ^ 'sr^^r c*ft ^ 

^H^em m i^mtH m c^at^ f®t^ ^ ^5 ^ ^ ^ ^ 

(Head Actuator Mechanism) m\ Gas ^ 'smt 1w mm mm ’ttt? 1 c?(® 

OMftwIE CTfB? ct 51®T Cl® ’ffl® 1 WlUdH3 C5W C®C5f («fl3t*Ttft®®lffa®tt<r) 

lnc<p ^5t® ’Ttt^ 1 (Steel Band) fWI c^5 < tl? t.*lluw^ '^'f^ ^f®t® ^rt ^ 1 

c^t®3 50 w^cu «ftt® 1 

8 1 C 3 ® < pw®i (Head Coil ) 8 i^®/^5 c^.®[D fl®/gi?p <k*!=i ■g^t (Erase) ®tTH f%?i 

'tf^® I ^ <! I «M'St«Tt ^tsItXFC 5 ! ®«IT f^®, g^l<( vjifcvSr '«(J<(4)® | 

d-lt 5 ^ (PCB- Printed Circuit Board) 8 <*w!®f®i® ijl? c^i® «rtt®- 4®f^ ^mi5ifiT®(^t®' 
m®t C^t® ( Logi c Board and Servo Board) 1 grf%i® C^t®lt ^0^1^ ^•C|dW>l ?nt®5, #5/^5 


3 tf^ c^® *tt®r*tf%t ®)<rt (7TO t t=i<i\SfH<F ^rtf ® !) f^cg ^tiS® 1 

’fit'®! <^T® 5 nf®5f^ f s, ^[ (.»ili5^1ot<p 360-600 tptt® | 

\s|^<p|jiJ <1® (Alluminium Diecast Material) fen t®f^ W «Ttt<F 1 




1%^ ^1^5 \Q 'Vto 

.tfPt (Operation of Floppy Disk Drive) § 



fe S c5.^(? (Floppy Disk Drive) 

3 Ppf crof ^ fe/<rf^ c^swrt c^tFs (Load) 33J i c*rft>3 Rs-^fDt^ 

csrf^ TO l *§1^5 PiwB 'G <Ti^i> (Active) 

IPpf - ^ airo TO 1*PHJt®i [trm^ cro, ?i 1^ cw, Sift* (Zero) c^ro] c^ 

TOJW (^t iRF,. *tJW, PMWh'Hftfa* < 9 ft®T 3 T twlfw) fTl^ (Write) TO I TO <rt^t> 4TOn f^T^I-iJMfB 

>iQbi ^ wf^t fw (Read) I TOT %5/^t^ (Read/Write) TOR^tC^ 

C^TO c^t^ TOt Slt^ 5 $HFaJ<J to^s ^ I 4 CTO j f^/<rl^ CTO fTO 5 ^FTt^ 

f?n® R>m<to f^trot TO to cTO ^ i 

(Operation of a Hard Disk Drive) § 

51^5 (Hard Di sk Dri ve) s s$ 1 ^» ^<ic*i<i c^ic<p^|R c^lw^i R^lVt i <*ra ’ 5 rf*iK^ 

fijp (Huge Amount) c 3 ^ TO TO i ^ 4<Ff5 ’sfei, W$TO fe/<rf^ C^s 'G 

TO^l >wc*i i vjfoffS <3^ ^ <l<04s4 3600-7200 .TOf^T 5 * (rpm)-4 *TOfi>C<F ^!C^ TORtf "TO l "TO <F© 
^1 1 <F I C 33 3^5 f^ ^TtkfTTOs 1000 TOfa^M ^ TOF I CS^STO Fk^d TOTt 5 * <13 K3 TOW-'RTO t>°lM ^TO TO?> i 


jj] ^5 -3 <MH 3 I<HI <3 


| jj feg, fSg v3 RgglHR 


<pFH5ut^ c^w<iH>i 

(Architecture of HDD) g ^5 ftra *rf$v® g 

* i C^s (Head) 

^ i (Disk) 

o i c^riift (Spindle motor) 

8 i c^<p|Rw (Positioning 

mechanism) 

(t i (Air circulator) 

i (Air filter) ^ 

H i ftftR (PCB) Printed Circuit Board 

c^s (Head) % 4fi> tRjjfsR ^ ^<igjc<i> £njjf%R 



3^5 f®^ (Hard Disk Drive) 


1^ (Disk) § WWTt (ejfofD sffa 1.2 ft. ft. ^) *fTR> 4 fi> 

^Ttt^ 5 i <£}^ *0TC4<1 Sffsfi; (ft^ ' ! UtC^ '>WCt?C^ <£}<R ficbd 

<5 J^T ^Ifa) WJ ^<psH ^sjfc vs«[J #S/<^ <Rlt ^ I 

ft' s t ? T5^ c^t'B’d (Spindle Motor) § ^tfws (3600/5400/7200 

*rki*u i fasra c^swrr wt^i ntra, ^ %5/<rft$ ^ 

cwiftm (Positioning Mechanism) § *rf5 ftPft ftftg ftftwrre 

^ «lt^5 I 

(Air Circululator) s c^s ^ 

*|JM (0.5 ^I%$iftt3l«<j ^) 

: 47^t I 

"4l^R<.-ttW (Air Filter) s ^pj toij 

C^5 i£R^ 3£\s ^TR^' I \0l^ 

ftiftft (PCB) g 

c^rfe ^cijh twfft ftra i 

fM 8 ^K5 fw 

(Operation of a HDD) g 




g &. -5.br 3$® 2fl^5 (Hard disk drive) 




f^, fa 5 * ^ ^0 

c^C3j sitwte t *\<$$ 4^5 ffe^c *ijrs *tf$>5 ^ 4<rx 

&& fa* sa'fe'S?! xnw i PriM^«i c^fSt^a fa^ ^rrRsfac^ fas *tfaff© ^ptwt ^ i 

^[ji^T^ ^fws 'srtwi fa* c^scs 5 Rfarj c^rsl c^s *fa*tfax cwtfasfsr <imi<j s^es c^s^c^lc^ RRfs 
fafastts 45 ttfetC J Tt ^ t ^5tS*fS S£fa» Pft*t§ ^ STt^ 4^TS*f fa^ROT ^fan (Active) ^s fafsBi (Inactive) 

'srt 5 =rrcsr far* fifa/sfai> (Read/write) WTCS*R W*$f$ ^3 i 

□ ^fa fa* spares *ffl?rcw (Types) 8 


^57^5 % SSRS ^ *TKS I *Rt § 

^ i (»l«rNb ^ fa* ^fa» (Open-Loop and Closed-Loop Disk Drive) 

*1 3M1WCSRT fa* ^fa» fas fa* (Removable Disk Drive and Fixed Disk Drive) . .. 

>o i *tfa%r c^s ><rx *ifafR c^5 fa* S^» (Moving Head and Fixed Head Disk Drive) 

8 i 4S*S* C^5 C^5 fafag fa* (Single Head and Dual Head Disk Drive) 

(t i $4H c.t>*5ts fa* s§fa» (Winchester and Non-Winchester Disk Drive) 

* I (3PtST5 ^ fa* % vQ^-cj^ f^iC^I CW HP1 S>SlRlS tfS# C*t>*fR ^T>S 

I 4 faefaw csfat? ^TtSlS*^ ‘o’ TO SltC^ ^<rgR s*rs sffcs* 4SX^$S cfa^l W (STEP Pulse) 
C^fS«> '^Rt'SS SRT5 JiRRl S*£S I CH>*f 9 ttTO ^*JjR fa^S S^CS S^ ^5 ^ffazR 

^<rcs i c^sfa^R^ ^t^fsRt wfst c%^Rri, ^t^srm c*h^ts*m faefaw ch? i 4 

v s*fs fa»s <P<?1 >1?|bR «TS I 

4 ^ <^H 4 Picfacsj 4S# ^^^"SltS <USi>IS <F3T ^ l ^ C*5I 

3xt^ i cfaRs ^ ^ ^ ^ ^ ^ ^ i 

c^Rr5-=j^ PiR^I<i "^TPi (A Linear Voice Coil) <imf3 wf i ^ c^c<? R^ 

c^;?t i ^Rr? ^tus ^ <k*wF 5 c^f6c^ ^ (Rt^t 

i i W^, ^ <K^*ifS cq&fito Rw ^ ^ i ^ 

fh^s vrtw W^ 0 ! ^1% Rt ^ ^RJ Rt ^ c^ Srrc^ Rt c^nr) i fw 
^ Ric^c^ era ^/f^ c#t i 

^ I t^T 1^^ 51^5 8 ^Ht^<lc<i!^II R'^cnlC^ ^1^ ^h^iRc^ 

^Kt ^rtn, ^ h<^f<i ^ ^ i c^j c<mh ^ipp ^UR 5 ^ ^t ^rm i ^Mw, 

f^ ^5 'SC«l!c4 t(H1^<I Wt ^ I 

\0 I ’>lR>*f|*1 i£T^ C3T5> 51^5 8 C^5 C^'^C^ic^ ^RdSulw^ 

Sirs "3ri Sitc^ ^rinsr ^ i ^fR gfto®?i c^s^cenc^ csmSt Rt t 

^5lt, >£1 Rlt^CSI ^ <3$ W<1^R ^ I 

8 i vflRRs c^s *2^5 c^s RR% gl^s s cr^s IRPft 15»^ ^R>f5 wj ij 1^ c^s 

^itc?s i c^siyn ^fRsrm ^ii?<mwi ^5 c^tnt PiPi^iw 

? 5 e?f 1 

tos c^s f^f*ft 5 %® ?^?i c^s ait ^ 5 1 >a : «rtCT sf«rsi (7?^ c?®«m ‘o’ ^ 

p|(S|sbk.<l 'Sf^H ft#5I <7TC5^ (^W^Tt 'srtc^m ■=TO '5RT?H I ^ 0«T5I (TR®^ C^S^T! ’It^ 

■5N? 'SR^R 1 $^R f^ttn CTt5?I C^5®wt C*tt*ni *W3 ^R?R I 'Si (?H1 4 

£(SR C^S«1?n fifsR '51?;^ <TW 'Slf^SR 4R?. f^St?I CRC^a C^5®13l C*fW3 'STCW Pl&®R 

'srf^atR <pw silc<p i 



UP* [5^> Bali'S 3 <pe2icii<j 


c#mm 

c i '$m. ct?4whfe ^r i ^^’<i (uk 

^ct>>Giw fmf^ i vsR ? 5 Rhu>^iw<i ~*m 

^HU>>DN Ci54WM^t#to^- 

y i fe/<rR£ c^r^rt ^rjl?<Mwl «rt^ i 

^ i <£\<$^ R>c^< 5 #r^t o . 5 ^wifiSrw** ^r i 

o i f^ C^WTl «TTTl%^ csrt^T (Landing Zone) ^<igH ^£3 i ^TTtf%v tfsffc 

c^lwi wft>t c^Kt ^tn *it i 


8 i <3\5Wrt ^ cwra 3W1 i 

| ^ ^MPlTo <P >t ^ *U 1 4ftT ~S | 

IFf*t R)-^ i> i" i iR^©- 

^Tt^t-iO l 4<Ffi> H*tK, (Double-Sided, Double-Density) 3.5" ^SflFpt dw 0tf 

SlH 5 iy R ,8 iJt 80f5, «lR)(u 5)lw 18fi> C^iS^I v*R^ C*to 512 ~4R5 ^f&l ^RilPp's ^Jl^C^l R>^fuu ’4'®? 

(>iau*ri«fff) 

*#, f^#3 - 
*WJt, H = 2 # 

■ C^firw^llt, T = 80fi> 

(71^ *R?|JI, S = 18 fij 
c^Sw ^fi>t s cf?f c r^ r wt, d - 512 ^RP 
c*r# ^ c ft^wr (Capacity), C = ? 
wift, 

^ c t^wt = x x <?#3 x eif% (Tta 

^t, C = H XT X S X D 


% C = 2 x (80 few x (18 wla) X (512 ^/c^r> 


^t, C = 2 x 80X18 x512^fRp 


2 x 80 x 18 x 512 
^ }C % ■ . 1024 

^t, c = 1440 fwrr^ 

1440 1440 


R>C«ifaRP 


^t, c = 


1024 


1000 


= 1.44 csmt<rRP 


C = 1.44 C*mRP 

^ 5 % 8 fi^fD<j s lt^ c f^ 5 Wt 1.44 (TfflRRp I 

^tt^t-^AI (Double-Sided, Quad-Density) 5 . 25 Rfa ?jR$t SFPt I^F 

o rfs- Sji^ ^\ so 1&, sift# <7to (^\ $$ tw ^t&r 512 ^ ^ ^ 1.. 

[wgreffi s# r Rj^fD<i- 
nt< ^°s^, h = 2 15 
c^rRSit^^^t, t = 80fi> 
srf^SjtC^ (Tfe swt, s = ? 

C 3 #^ ^sf&t D = 512 <sR^ ! 




551^5 « <K'd|N<f 




o>r# *fra e ii«c»i' 8 i, c = 1.2 
^t, c - 1.2 x iooo cspmrt ^5 


% C = 1.2 X 1000 X 1024^5 

'srprat 

<t? c rwst = ’tff ^R^ut x <?i#$irf *R*ut x «t#s# SrtCT 5 ctS? ^r^hi x art® <?ta %#t qw ^sr®t 


^> C = H X T XS XD 

C _ 1.2 x 1000 x 1024 
S " H x T x D " 2 x 80 x 512 




.-. S = 15 

8 15 I 

%tft^ e t-!s>.'0 I <44# (Single-Sided. Single-Density). 5.25" •dlS.CStd iFf®t 

teR 8 # wter 512 ^#&Ts#t C=rt^t^ FHII 54 so 

■^Pi, I's^fS'd SlW '^R’tTT 'W? 

q#, fwffo- 
< Tt^ T R*tTt, H = lit 
CTf&STt^ *R*ITT, T = ? 
arf% SiKTF S - 8 CTta 

£tf® c. J i 8 W ' 5 #t *mt=tW 5 T, D = 512 
C^i# sfRRtWst, C - 80 
'srrsrai '®tifsT, 

C = H X T X S XD 
C 

T “ HSD 
_ 80 x 1024 

^’ T " 1 x 8 x 512 » 

^t, T = 20 # /. T - 20 # 

8 1«'<>fD(.'s 20 # Sift 5 i 

v5» f| ^ a ( l-i».8 I 6# C?# (1#«F) ^ 1.756 # liRF# ^ fiS> m «t##IjJTt45 64# CT^st 

CTfST®«lT SfWJR^t 512 ^PT#^#3 <?t# W? 

^te fw^#?t ftPreta ^R^irt = at#s# ’TNw’ra $jrp *R?m 

n#, 

f%^#<T ’rrfesra ^T?)*tTT, H = (2 X Ct# 3 R4Tt) - 2 = (2 X 6) - 2 - 10# 
s|f%# < lH'5t iS Ta JaTfi 5 ^R^llt, T “ 1756 # 

2(fM> 3 jI(.<> C 5 #^ ' y R*lTt, S ■ 64 # 

£(## (. J i3(.?l ^5*IJ ift? e fWst, D = 512 <il5? . 

c^f# *fm c twst, c = w? 


|i] fe^r, tS g ^#5 -3 <r>fl3iara 



'srprat 

C = H XT X S X D 

<tt, C = (10 ’Tt^o X (1756t5t45/*fH®*T) X (64 C^/SlPF) X (512 ^©Mt?!) 

^T, C = 10 X 1756 X 64 X 512 ^5 

% C = 576716800 ^5 

^t, C = 576716800 + 1024 

^t, C = 563200 

% C = 563200 ■* 1024 

:. C = 550 

s f^fN srm c r^r®t 550 i 

(Recording Principle in a CD) 8 

. 4WI? ^ Pif®(.® (CD) ®ii>t Cfprfts?. ^ i ^ f®c5F 'srtrrs •®t5i 

C^F$ '4 s ^t '4l?t 1 C¥G4 S(«tT5t (71 vsf5t- C3W <MC'o =Tttl> (TlM ftsfij ^sft I i C=TSll4 5l»ic.<p 

(7=r <h^ ■srtwt Fsws ^■=t?i c^tt ^ i w, 1%^ f%i; ntwi ?[ft i sfRr ? tt ipjfii 

(Flat) *tTC4 5 i i SfRt 5 tlT4 s *n?T 'Pit 1 <5^ , 4'ofa?H WRt’tlW ^ 'Land' I «t«fk C*r4tw 'srtM ‘‘It® (1), 

(Tr'IlCT *f$ 33 'srfa (7T4tW '5fTt E Tf ^ 3t (0) , *Fs 33 3t 1 <4®tt3 1®C5M Pits ® Land 43 WO ®fi>i <33*® 33 I 


200 pm- 
0 . lpm r 


Projective layer \ Reflective 

X aluminium 

P I 1 P I dPl * P I rp 

s \ s < s s i *y * ^ -q Transparent 
r\ *r*sAs Ask * — - * 
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SJtR® 'Q <K$MI<I 'VW 

^.<1 ft# i&l’Rw (Operation of a CD drive) s 

ftftglR® (CD Drive) g ftf® gfR® (CD Drive) 4a aiarca ftftt® ^aft 51 ® ®tRttas ft® (Read) aat ata i 

^tq\s ^|u<P)h C.D'K^I'lf'St <lj<l3,l<l <Ha ftR) ^.C'o ®fi>l fi® 4>4I Ra I 

4 cansat cwtf^jm R®/alRR cr® caR i 


>3?# (.'I'Sil^l CTaaftsfa 1 ft. ft. C«tw CRta* 

®]Rt ft® asta.sfTta 5 1 4ft Wl'TE^r < pw <u. c i ®HJMj 

UjlRt.®?! '9 *i»i|{| 4ft 'Ja 5® 'aultsi*! aaa I 417® Ca® 

Crash asala ca4tal *retaal caR i CD- Drive 4a 
ftRa a£5§> 140 ftftprca 5 ® 4a?, 4<MD PiR iaRc.'O'a (lx) 
ftWJpla cai> aj^. 150 Kbps 4a?. vsh'n "”%®a SalRt®a 

ftwaa <fts 4a®m, 300 Kbps. ~ ^ r _ r _ _ , .. 

T53} g &.VDO Pm ^s\ 

ftf® giR® ■5Ti*itg c r$ ij’ aataa ^a § i i RftaaM ftl®-aa riR®, a i 44 |'B|i(»im ftf®-aa ssiR® i 
R %laaM ftf®-aa silR® asft’Rfttaa ftftRR 4a 'sr«ma Rfta wt Ra i 4ajftw, 4'inftaat'Si ftfe-aa gtR® 
ftftRR 4a aiRta Rtaa aaa ala i 

ftf®-aa jsjiR®ca> aftaRftsaa aRa aatal aaaa war 4 aataa RRi^wa a# aiaRta aat aa § 
ii 'SliRftR (IDE) ®l Ratfti-2 (SCSI-2) 

R l ^Jtfti-1 (SCSI-1) 8i arlalatacaiR (Parallel Port) l . 

fats ftf®*j Rftata 5 ® aatft Srftaaa caR caRttat aat § 



IDE 

3Mbps 

SCSI-Ill 

40/20/10 MBPS 

Parallel 

200 kbps. 


ftf® ^lR(.®a <M<^lft> (Operation of CD Drive) % 

< ► 


Mirror 



Beam splitter 


■< — >*- 


-< — >- 



Objective 

lens 



3 >° 


Sensors 


Disk surface 
g k.vDi Pp5 <?l<$lfc> 

^}^c^<5 'srt s CTC5T 'P# 1^5 (Read) Wtt sMW csrf^ (Motor) Pifif5c<p i <4 

1.20 m/s - 1.40 m/s <4tt<F I (*m\3 ^?T %l 

CW*W ^ i W, fic^<5 'Pits* 'Q 'Lands' (Scattered) I fic^<i OPPF\ 

C^ltW ^ (Pits) ^ (1) CTW C^tC^ ^U“«Tfa Rcip^^ mrw C*r*ttw ^ ^!c<? *Tt ( 'Lands' ) 
c^rt (0) sttr^, c^r^i ^rrc^rm ^ i ^ (cw) *rt*ura ^ 

liKh (Read) ^ ! 


fcg;, -3 ^aara 










^.b- RtaRc5<j«i ^fD^h (Features of a Rewriteable Optical Disk) % 

^Wf5*jh (Rewriteable Optical Disk) % R# ^ 

smm fen (Rewrite) ^t Rfai 4 R>t*M c^(<tH5 fef©to (Sliver), 

(Indium), Wlfe^R (Antimony) u>^R*R (Tellurium) RpfrM ?ffes t wife 

R«I$S (Rewrite) Wft^RJ PRlf5\© 4«Tt^ tfoo-Hoofes} (TM^fTTR strata I ^Vz 

Rh'uM ^TR^fclTTl' ^RsjR'o i v oj\!)§' s 1?f ^tQt <Nl ^ i 3^ ^}cTR>[c^> 'Amorphous Area ' ^Tf 

^ i (Crystalline) ^RR 'Amorphous' fe|R^*R 1 w©Trr f%*jR RRtW! 

i Pi ts ' "3 'Lands' ^ i dJfeRR Rffer Rpn v&t§t (Write) Wt RR i 

'Amorphous Area' (7F ’Crystalline Area R ^?n 

R^Rc3<?«i ^*lfD<wh £jpfe (Features) 8 fefl$cS<i*i R#’<i § 

* 1 csratf®* C^ral?r RfWfa (Silver), ^fejR (Indium), ^JlfesiR (Antimony) « afyfitol* 

(Tellurium) Winter *tfe© i 

* I 1000 *fW ^ (Write) fen^ (Rewrite) ^t m I 

oi. <4? extern R$3o$t<W Rrf3 (CD-R) 4<I RR, 700 MB, 

8i ^ wt^rajN^N ~%5 300 Mbps. 

£ i Di ameter 120 mm (3R) i 

^1 <9& Thickness 1.5 mm (m) I 
S, i (7RH Thickness 1.2 mm (£|R) I 

V i ^ Laser Wavelength 780 mm (^iR) i 
c& i ■ - Track Pitch 1.6 Micron (sftrr) i 

io i Scanning Linear Velocity 1.20 m/s - 1.40 m/sec (srt?T) i 

fr.fr (Operation of USB Devices) s 


$3PM4l«i RR Rf ^*i£mR (USB) 8 USB ^ ^ 8 Universal Serial Bus. ^3t£FiR 

<R>Mlfet (IBM, Intel, Microsoft, DEC, NEC, Compaq 'Q Nortel ) wa 

R <r>PH33i3 's RRjyj 43 |G!<hm .wf^t <pfvi3Ric<^ < R 


Rt^STTf^ Rttrfera '<PJh®t, 4 )r3<i ^ 4R3Rc<»*R | 

^Ic^hm ^Fm33k « <jspvf^i<i c^iRc^H^ ^t^R, c^t Rc^<n<=i 

, 2f^R ^(R 5 ^ ^ (71 <pFH33r Rc<^| 3 (Reboot) R 13^1^ 'Q R^s i 



fM 2 k.'S* USB 


f^3j g c?>.vov*) USB Logo 


I 


(USB Versions) % %r*lc^<i feffr ’®|^t sre%®, w 3 
. i 1 i.o (USB 1.0), . * I (USB 2.0) ‘W'O I (USB 3.0) 

S.o (USB 1.0) % ^ 'St^# Sfeh.'b ^TTt® ^ 

RPlwt I C^mrm R>'o|^,ji (,<(»( «1- ®t^P5<p ^®J1% C*K3! C^5 

1.5 Mbit/sec >4<R ^tm?t f^^T® CW- f®® 51^5 ^571% C^3J 

4<I ®f5t c# 12 Mbit/ sec. 

8 ^.08 Logo USB 1.0* 



551^5 'Q <pcaSl«nW 

$,.0 (USB 2.0) 8 ^000 4f£t*t ■sriCT $..0 

-■b l ^HlD RPl^ ^ I 4fi> ^ 'Sf&t C# *9 '5fSt SfWfa ^1^5 *ft£3 I 
\5f5tC35 480 Mbit /sec. 



fiR o 'fr.'&i: Logo USB 2.0 

SUPERSPEED w 


ftfH S fc/ci* Logo USB 3.0 • 


^<<FTR \D.o (USB 3.0)8 4*R *(W ^4 ?iRR ?Rt*R 
^®if| 7 lR \J ).0 | ^OOV *llC«R R?R 4 f& RRl«t ^ I ^rfsRi 5 w> WBr , » 

5tf^5 (Super speed) -^fBt JitwRl, *ftS3R *Ri> <P*ffiRt, *ltQTO 
^ fc R ^SdPiR c^.o^PTFR R*R <K*MfS<n (Compatible) 

<P<ll3 ^ '»l J l < lfu (5>«tl^*i <^l ^ I $tWR fssj § ^ ^ Logo usb 3.0 • 

5 Gbit *IW <*tC* i 

^&£PlR (USB Device) 8 <R w c^W^R R t^^fR c*Wuk 

'5Tt s 4TCST f^oj^T 'Q Tgffit WRR-2RR (7f ^R 5 ^ 

^&*PtR f^ol^R (USB Device) <k.«i i 

<rRtl^ RR^ RKR I^I^R £RRt® " 5 ^ I ( 7 TSR 8 

^£rRrR^ (USB Audio Device) 8 fR^R, *H$wHwH, '*^ 5 MIDI t'®JtR t 
^&<PlR <i>R®Rw‘R (USB Communication Device) 8 w&y (MODEM), 4 wR>r, 

4wtf>R ^©jtft i 

^4^f^UR fs^RR (USB HID) 8 , R^T, i 

(USB Image Interface) 8 'em^jR, ' ; ^IRR 1 
^<rRW^ f&^lVi (USB Printing Device) 8 (TFSfR ^R, 1$R>R, 1 R<*rR (CNC) (Tif^^iR i 

(USB Mass Storage) 8 iptK (T ilwfR twR, fifeuH ^'s ciRR, 
<wrc*Ri, ^iv£R>$i cd-rw fsRR s*^ i 
^^rR R f^s 1%f^Q R>^|$r (USB Audio- Video Device) 8 'QtR <RR, ^©j|R i 
^£rR NS iiiRt^pf <k$HR (USB Wireless Controller) 4wt*5R i 
^&£!*iR <k- 5£ RiR^RfB (USB Content Security) s^^Rt^twm i 
^&£PlRR >q (Construction & Operation of USB.) 8 ^&£rRR 
^QWR 'Q <^Rw*R i CSfiS <pc 5 MR, *\$*\ (Pipe) endpoint, C5F$ 

<pw 3 icii<i, ^l^R; wtRrc^R twfR ^'qwR ^ i 


Computer 


USB Device 


Embedded Firmware 
Application 

^rzrzzi^i^i 


Applications for 
Windows, 

Windows .CE/Mobile, 
Mac OS X or Linux 


■ Thesyoon ** • 



igg 



USB Device Controller 

iililllil II hardware) • 


USB Host Driver Stack and 
USB Host Controller 
toperatkng ^ysuem) 


USB 





ISs;, ^ s 3 <PtQicHra 


yro 




Host controller 


4 . A 


logical pipes 


device 


*, endpoints ht 
the device 


fe % ^.voh ^ ^nrtsrra 



% fc.Obr ^C«tU fsJ'OlWS ir> otwi 

(Operation) $ CTO fwi^ro to 3^3; ^?rt ^ ^ <pPH5’5lalu 

Rs'oi^c,^ 'jsiUiw'D '5rot»n <il<i'o)y ^ssfTlRf .%s (Read) <ra 4?! TOTC^fS? 

uctorbitot% to c^st to 1 ^ 4pM®ci«fi> t$43rf% Rrai^fSw ’TOft* to to tofs?% 

f^olt^T gltTO <?1tS ^HSGlOil '- a TO TOjlTOt ^ I atfSRTl^ uiRSwR^ TO* 

(Enumeration Process) TO 1 srfapTO t&43# R>>ol$/ifD C5t^ TO TO^ffTO 

^sttT^ ’Bt t^|'>5 t^'sl^Iu'ii ©hj ui«pfS 7 ^iSR^ WttSpi >*R° end poi nt •TN’RJ WP» 

TO 1 TO'tfas TOPC^n urs. End point *tiNlMit $*R f%f% TOt t^>?ff<f Iwlt^i « TO 

®f5t 'SIt'TH-sPTR *>T^ TOI*! '5 $ 1 gft CSpnJ <)ip*1<§l>r<( CTO ^ 93 ^ wfi>! SHTO TO ^>M CTO? 

<pH$TO OUT Packet *rta TO5 $ fwltro '5TW « endpoint TOH fTOTO «TO 1 TOT? T=R ^43# 
3f®^TO Rr# ^slfr jw I TO TOtTO TO TO*! CTO 1 ? 4>H®TOfi3 IN packet ’ffcra 1 4tTO( *1% carfw® C?ftTO 
TOW^a TOI TO TOf endpoi nt H!TOfi> trot TO 5«uiit TO^O ^5f&t TOTO-STO TO® TO TO Rto CTO^ 1 
-pfTTt^Sf& ®r®JT<rR$ (ignored) l 






'Q 







*1 


^ I 


8 I 


<t 1 


<bl 


01% aqp3?r s | 

cggsRfc. ftf®?ii g®rc® ^ fjtfftr? 
mgt, c^iwst fogftg ^t? 

[^SfT^] eg gg f®st%g 'sfBT/mr g?gsH gsgt gg, '±>l(. k rsK.<p c^lW'si fib's ftg (Storage Device) gt cggf®?, 
RRs^l (Recording Media) gp! 1 

[gtg#tegt-goo<2-, goiifgft), goi'Ofgft)] 
itw <FHs geeg 'Sg# 'snwtggg <> rt^Tt gsl®, gig fagr 18.7 Pi. ft. af^ 8.25 PT.ft. 

<*Rg <$?F^ 0 . 02 Pl.ft. I 
ftft^ (bpi) W^^m? 

mgf, bpi ggre^tigtig? [gtgtf»tegi-go>o] 

fSan-0) cfcgg <ftgr ggtgg 'ggsftlrfcgg sift Iftse® gggm^B fte5g g?gjtegt ft%srtt (bpi ) ggt gg i 
ifjM PfCTift #t? [grafgegt-gook., ig, i«(*rfg)] 

mgr, M*t CTPdft gge® #t fgift? ’ [gtggpregt-goii] 

mgr, ipjm egpilft ggegsgtg? [gtggf 5 regt-goi'o(gfg)] 

¥tt*\ prcsrtft gesg 4^5 sj^Tfg cg|$ ^ Tvspsi g-j^tgigj (Small & Portable) gg-WKf&l^r (Non- 
Volatile Solid State) otprlft ft®itg, gig 'srt*G7P7 g^gfte® (Speed) ®fgg gfg-srH ®f5i jjirgggg (gftf 
ftegg gift) wf gig i 

i^^gi^gs^'Q^f^f^rftw *tf$®? [gtgn%gt-goio, io] 

mgf.ji^l^gitc^i^mimgftcmi [groftegt-goi'a] 

(Sargrffi 4g# jpft feg; sft® ftggft® ®i(»tgqgft;g *tft® I 

(i) fm®*! egfSg (Spindle Motor) 

(ii) Plt6g (Stepper Motor) 

(iii) eg® (Head) 

(iv) eg® gegg (Head Coil) 

(v) ftlftft (PCB) -Printed Circuit Board) I 

mtftgsjfg gjggrcgg *(fggt [gmPtegt-gooo, ig] 

'stgf^ng f®$ gjggiegg Tjfggt gg gfggft 'sgggig w;hj ftem 'gggig 'sftgs gfggrn ®gj 

fgft®|g ggt® -ft ggrti? [gigqftegi-goosj 

mgt, gt^ ftr^g Pii*Wg ggc® % ^grra? ;, [gigsiftcgT-goig] 

afftft f®r®g ®!^gig Sng^Mrcg mft fm grtegg gg® <jt®eg ftftt gggg® Sitmegteg gteg 
fgft®tggtg i 

gtg3g|^g^ig < igiftg5®atg|g'«^t% [grgtPttgt-goos] 

gwgt® g®f® ggtg i ggt s 'sgjig at*r ^gi ®ttgtgs cgtg g®f® i 


^ ^ g&QiHi-d 




f55, ^5 <3 wginra 


a>H$ora c'lfewt^pi 

& I •TtC^t? 

'5t«W, Punch card reader ^ 41081 

[SaaJ] ’Ttsp 4t® ip4f& wuk.a'at f®®!^ 3 ! I <33 3t3JW ®fi>t ' 3 Ts3^ !C f <p w 3131 ^rtn 
So I I. 

®mt, CD-dri ve-<33mH33Fm^t5fa^ c*Pt I 
®F*t3t, 1^# 3PT Sj1^C53 WSfH ®R'*t'«t 9 (t3 ^ C®H I 
fSaa W\ Rf® jjjlsy.'oa 2(3t3 2(313 ^*twrt 5(.t^ 8 


[3t33Rt3t-^oo<t, Ob-] 
[3T4tf*jcnl-'%,ootr] 


[3t4lRt3t-Spo(r] 

[3t4tRt3t-^o>o(<lf3)] 


(i) C3WI3 C3PI 
( i i ) OT*I3 

(iii) %J • 

(iv) 'swo$t4fi5® cm ® 

(v) ft33 i 

SS I to5C#W®t^tR? [3l4tRt3t-$.oSo] 

(Saaff) R>t4M 2tf%f5jail<K<i> 4f®33 '=Tsrt^ ^tPt ®M 43t ^3 1 2tf®fir CT153 303 i 
s$,i R>q> uafe® wo* [^wPtwt-^o^o, i«-(*rts)] 

(*EI ct 1®®fe33 3f3it33 '4p*l@i>lt33 f3f®j[ f®^: (jppf f®®, ^1® 1®^, Rf®, f®f®f®) 3lat>hal 4t3 
<3033 'STC S <J f3®-3l?T> a»al 33, ®lc<p f®^ 55 ft® aw 1 

S®| 3|tf f®^3 ®MI9t '4'C33 C34lRW <33 3?3 'ft? Hl4lRt3l-3oSo(*lf3)) 

^33t, «w«t a>«w caa'lR'stcaa 3^ [ala>lRcal-3.oSo] 

(5a«r0] ®t3®? wi cwiRsr <33 33®t ~ 5 jss C3®t4 c<rc*t *(HM3 <J3t 1 

S8 I f 5 R'59JC3f63i333St'Sf C®R | [314tRt3t-3oo<t, S>1 

®(33t, Spindle motor-<3?3 5 t'SfC®r3i [aiai|Rt3t-*oss] 

(53d £) R3®3 C3153 t£|^ ^|®t 3<3 ifR f®^t4 300 '5[33t 360 '5ff#W5T 4 apical <33t ^t® R^>(.a> 
3600/5400/7200 ^5ft3R<33 <3 ^3tCTt I 

(5aa^) f®r$3 <$3t®3 33*3 ®ffrt ^ 2(f®fii> 3tTtc43 2tf®fi> wstaa ^Rl® R 5 ® Rsfad 43(3 ®?3T ifR I® 1 ? 
3 s 33in> 3*3t 33 1 

s®i c^B’W cv|0«a 4M c*i«t 1 [3t4tRt3T-3oss( < if3)] 

[s&d^) <R>3i3 wfBwa 33<s? 3j3 R 033 otSj®t 3jl®ta> ^rttn Rt^ ^#£3 C3®so3l3 ’(Rp'ft Ra* 43t-i 
s*i 1 <iM t^uiwst t®®i^r 4 ® sim ® ^ 

[Sagf] Primary Storage Device 8 

.1. RAM (Random Access Memory) 

2. ROM ( Read Only Memory) 

Mr 1 '¥15^ Storage devies-^^ CsH l Iala»lRt<H-^oov) 

Tjfi) CJDtM'St ^ Wt l [^mRwt-^oi8 (’tfl)l 

[Safl a 5 ^^ (.■aJlw'st 1®'»R(. j 1d •Tt^J 8 

(i) RAM (ii) ROM (iii) Laser disk storage device (iv) Magnatic rum (v) Floppy disk (vi) 
Hard disk. . . 



'Q 

I CD ROM ^BRU *RT ^»^ft % [^#tot-^oio] 

[Saq"^) CD ROM 2 }f ^£5 Wifi> 4 >Jl*l cWtoMRt $>©(. Wt 5 t 15 \b ^“ 3 t t ^PlfS^Jt?! $SRil> <4 

C^H ( 5 ^/^l 55 C^s sl^fD c«i«rk twlR'sw 1 Rf 5 . R)^ c^R ^ 5 \sf 5 t fii\b <k<] 1 

CD*Drive-^ C ^5 crash *reH*tl C 5 ^ I CD -Drive Access 140 fspf c*ic<^ 

<4 445 RiR> ®^ 5 ?f (lx) iilwto C<n> 150 kbps ^I 4 «i kt> ^ ^srsfts 

300 kbps. 

$p 1 C&*t C^WtTT 

$i 5 ~%b ^ fto^oq c ?5 575335 ' 5551 505 5 to 55 i 

^ i Rv&m 1^5 m? 

1 W ^ 1 wt 05 530 (S 5 % tj »105 *f 5 t 515 i ' 35 Jt 5 gt*t (Wire Brush) 451 053055 

(Photoelectrical Cell) ^Kic^) i 

jrf*\ wtv^lS ^ ^ k 3 te? 


^vs : 


(Sag fi) Jpfii R>^ siRn* C4k5R> <h 5N4 ^Ttf4n>, 1^5/^?T> ^|Rh? ^£R° *tfw*tks 

^T 4 \ C^TO - 

1^ *m rffcs ^r? 


(^wj) sps fezm ^®?r ^ cstw sm*\ cwt ^ wa 

(Spindle) ^ 4 ^ < 44^5 *T 4 44 ^ 1 ^ ' s Ut^ (Disk Pack)k^^^ I 

^8 i ^*tltf %t%4 W? 

(®w^) 555511 % Rs (CD) 45 <J 5 ^ ^rt^'hss 1. 1 ft. ft. c*tw 1.5 ft. ft. 5 w ^ra «it 055 i 
$31 l55t$0i>5*l '«Ml^)|»1 R? 

[Sa«i ^] R<il' 5 .(,u<q=i ^FlfS-wh ^1 ftft ^'sr *raw^ ftft '^rfc ^ 5 sfcirtsfw ft^ttj* (Rewri te) ^t ' J rt?i i 

l 'i(’ifD<pj|»i f«faM (.■q<ptv£<. t*|ill< ^ ^ Rw 

(Swf) ftgRcB^r 'stffD.^H ftc 5 ?? c?<isft?, c^nir# ft^rsm (Sliver), (indium), 

(Antimony) « (Tellurium) fsF^t^T “nfW i 

$51 ^tiKiH ''ft'6 I 

&B R>(.^ Sil$ 3 c t rcc^ - ■^t , lTt§ (CD) 'Q Rfwl'n ftft'S ftr^ (DVD) $'®)lf'i I 

$V I (USB) % 

[&&&£) USB ^ Universal Serial Bus. ^rhsft WMlRd (IBM, Intel, 

Microsoft, DEC, NEC. Compaq « Nortel) >l>l->ic?l ft'Sil^^o ^ 5 H 4 <p ^ll^ ^SitsR 

5 t « ftft^ ■sr:^ ^r^wt'st ^t*R, 's#! ^ft\ 3 Rw ,, f 5 'Q < it' 3 ^ ’TfUTtssra 

<?Um 'Q "<t>fS|SRc<P^ I 

I'b'ol^ 4 s 1 C*K I 

^t^t, USB 1 ^® 1 ^T l [^wf^-^o^(^k)] 

ct w c’Tlt^ ^itwt <tH 5 Diw<i ^ 5 ^? $cn twtt^ « <frHSD i i<i<i 

■SRISO ^ 5 #t (71 3 T^«i 5171 I C 5 *R- IRM ^ 5 , OTTTlft 

ft 5 t 5 , Rftivl'l ^ 1117151 , 5 “t C 5 T® 5 IS 5 , 'StTR 55115 , ftf% ^jlR I 
'»o| C’l’ffsl CD 9 ) #1 45 ^ ^ 5555 5 J 55 j '5 55 ? 


[tgS5§] 05515 C55 55 455 tR 5550®!? 'feft ^ 555055 551 fts^sl 1 5>P5$13|5 ^ll54|>!5 ^515 

fTO 5 (TKWlk f<C>iW C*M 1 ?[ ^ I 


y*j[ fes, fe g ^lg^ v3 <r»0rQlcHI<3 



f®ir, fegr ^5 -3 <>fcQicTRl 


^tr8 ■ c<llk*Ml*Pl 

>oi I i|jMwfl>4 C5<1^? 

[~S^r0] cB*t ^ ®f3t fftn (c’tfifart ^wst ^t aiPow^ Iwt), *rm *tc:*jt w5'3wi^ ®l^t 

■^^ c t ^ <rw?sn 
vS$, I C^pt ^t? 'SH CT*T 

(SSSJ) c^ <n?# ^g Hg «rt^5 1 Hafifcf ^Tt HlTT-fi 5 Ha (Index Hole) i SffiTRI ,I SW. 

^IWR ^IT 4 Hafv <u<irI3 <p<II 3TJ I 
'OD | < pw < ?f5 jpjl*t CTOTtfifo SnK'sH at9 I 
(5aif^) iptm arcsti% 'SwR<i c t 

(i) 27F64 CHMOS Flash Memory 

(ii) 28F256 CMOS Flash Memory 

(iii) TC 58F 1000 P/F/J Flash Memory ^STtfa i , 

<©8 i ISi'SM StI^H ate i 

[8a?r|) ■sul’1 m1D<f fst=$3 SuM*! 

. ^f® 5 ? (Hard disk) « 

IPptf®^ (Floppy disk) 

'5(t I CD 4T® t-*o|4 '®3t ^f? 

[5aa ~^] f®=$ (CD) TO '5Mft5<WM i ®Ot <RTt >W H® (Read) ^RlH WQ ^T® 

Laser Light ^Ft*[Fst I WUI% t® 5 ® ,OT*tt® C^MPPl? &l<pfoR(.-m i *£R# 

'srtai w c=wfa 'sftws c$>fa <f$\ ^ i 

[Sag r^j fppf TJ«RTC5R[ <u«ct?f ^Rlt C 5 ^ 


| grcgrw s | 

WC4> ®ltt t&'&fcPRl 1 bMplWKloofr, Ob-, $.oSd( < #)j 

’jpW, -5i^& c^tcaaf ^ <ffT i [«ii<piPK7rt-*os*(*tH)] 

[-s^?r^) rere®lH c%5ma gretarea % 

t-W'SiH c^stta®? H'oIr-h Wsi % 

(?s) tjiHT 1 #® c^rora 1®®^ ( Magnetic Storage Device) 

(*t) ^•hfiHgTn / <?r5fta f® 1 ® (T^tta®? 1®®^ (Optical / Laser Disk Storage Device) 

(<F) 'RThFcgH 5 ! 5 C^fC5T^ ^lala I® 1 ! ®Wa 8 
> i TsnMwlU'<P (Magnetic Drum) 

^ i ■stlhtwH® OM (Magnetic Tape) 8 

(i) *Sfi> / v$*t cB-h ( Start /Stop Tape) 

(ii) #8 ^ (Stream Tape) 

\S i 58HT8ft>4s f®^ (Magnetic Disk) 8 

(i) iFptf®^ ( Floppy Disk) 

(ii) ^t®^ (Hard Disk) 




M3 $)r(t 

(*t) fs^ c>G|W^t W&\X>\ § 

> l OT^!§ (CDROM : Compact Disk Read Only Memory 

Al fi^Scsw PiRj*r (CDROM-R : Reusable CDROM or Write Once CDROM) 

'O l (CD-RW : CD -Rewritable) 

8 t (DVD : Digital Video Disk/Degital Versatile Disk) 

(t 1 <w (DVD- ROM : Digital Video Disk Read Only Memory) 

^ i R>R>Rj- (DVD- R : Reusable Digital Video Disk) 

5 i (DVD-RW : DVD-Rewritable) 

V i (BD- Drive : Blue Ray Disk Drive) 

6 I DVD + RW 
>o i DVD - RDL 
to I DVD + RDL 
K l BD - R 

I BD - RE l 

^ i 'Q ^bR^tfS^ ^ i v' 


^F5<pjh tw ^ g 




i i 4^ c c i's?l<i ^lc^<3. <^<tf ^ i 


^ i 4?$ c*i*i <iml3 <N! '*$ i 

^ i c^b <tr<5^BJ ^?n % * 

^) i 4? (CD) 

« 1 ^ iffa 1w^, ^ f^-6^. 1 

8 i >a?it 5 sfra ? mi c?Pt ^sit mt <rwr *rra i 


a i 4 ? ?R^ ^ i 



v\ *W <p|cv^ i f^tpR^t-^oos, io, to] 

<pR^ £#f§j c*K t 

Punch card-4? general feature 
(Advantages) § 

(i) c^c4l*i <pf*HSuic^ 4 ^rin i 

(ii) 

(iii) xf^<i <Ftro<j cn*tt ^5 4^1 ?? ?t i 

(Disadvantages) 8 

(i) wr 

(ii) ^ wm <Fts ^ 33 $ c^ft *rR?f i * 

(iii) '§Lsi ?t C%5t *n? ?t i 

(iv) <p|^(,<p C#t fw 'oh v »lw ?Kt 'TO ?t I ^ c t, Wf 'Q ^T^fQTTt^ *jtef to ^ ?tS 1 

(V ) >lkR<U (2fefl? ^{'CTI 4<i# 'Sffl^ NQ % Sf^RTT I <^5 4^fi> I 


* j (5%>, 15 %> v3 <pc c Smi<i 













few, few -3 


8 1 mbit’#? ($Pt TgRtt? *j*tl ^ 1 


[^Wpt^t-^oio] 


M^fS? cstsfe ifet CTS 



*FT^t (gap) 


WZZZZZZZZZZZZMZzZZZZZZZZZZZZZZZti 


G$\r\ 

cfrc’R* *\pi 


A 


*lf3 

(^) s ®<roi *pnwt cssra ^*ti 

A~~ 


to<* *fK 


Bit^ p 

3it^ 



(3R 


(*() 8 tot filT^ GFOT ^*fJ 


ei 




(«t) g to* f^WTT* 



(*) g to S?fto 

-smnt^ <Sc*Br 'smm ^ i <*, >>] 

Magnetic tape-^^ft(?H l >i(*^)l 

(Si^J) csm (Advantages of Magnetic Tape) 8 

(^s) ‘(W’FWsT^fa 5 (High Data Density) 8 9 Sit 5 ? 2,400 4^rfi> c5r^m 

ftf^osnt 6250 w\ c^ *rc*tw 1620 fir© <rt 180 <wl«i5l« (^ eg** = ^ 
^tcaln) ^<m to; ’lira, H 2 frPnrc iw *iofc ^ i *tw» *n« '**rct *ra to <®c*ra 

• ^StilT 3R3W«t ’4'Wt 'Slfa^s I 

(«|) 4^t*ll'tJ (Low Cost and Ease of Handling) 8 10.5 -qjtc-ra fte (frro srra 

2400 *B) TOJ TOTO TO CT TOCT. C^ ifilTO TOJ W TO' Wi TO ^ 25 «*l 
*n> ctPttoct W«W2 frf*rcrc *n* tow I Wt to» ^ C5CT c ^ra^m ? «to (10.5 
wra Stora 'S'sr 3 « i t 5«>4 fits ) '3ic^ 5 ^ ^ I ^ cB*tpf ^TOf ws «M>siiw ^ ^ 1 





'Q <Kt 5 i«i!<l 

(*f) ^Ws? g 5 ^ *tf^F p 6f (Fast Data Transfer Rate) 8 wtj g^> ^scs 

' 5 TfC3 I 

(^) (Long Term Data Storage) 8 <cr'^ij 

^li<F>C^> ^fSBJ 4 ? R3'G ^)3T[t?f >rsH*i| *m •Tt I 

($) -^wRnaMj (Reusabl e) s ^rt*iwlT3<f> d>*R^ ^fir ^fir <rat ^rm i c&^Rr wfst c?wf^ 
C<M*IlPlfii<l 'G’m CWf ^t i 

d>c*tg ^lc«ii&*ii ^ i Hi^iPtwt-^ooc^, ov, 

Magnetic tape-4?r i »(*lft)] 

<fc*f?r ^aqjfofriy (Pi sadvantages of Magnetic Tape) 8 
0?) ^fBt >hPi 9 15R5/aft6 ^Rr ^t (Do not Read/Write Data Directly) 8 ^ 

^JfS (Batch) SjodPl® ' 5 Tt 5 OT I C<Fffi fil'b/ntejS ' ? TS *Tt I <4^© 

(Sequentially) ^fT Wt ^ l 

(*t) wot (Envi ronmental Probl em) 8 ^tf% ^®tt ^ * 

^IgvsN ^RK'©^ >K «1 CC^ 0 *IW ^pf RR>° *ft N Q'?It l CHICHI c^lwi C¥E3l Ct>*| C^5 c*( 1 U>$ f^§ 
^rRi *rt i ^c^i, xsmtart 'S ^{g^t f^wc 0 ! c^c*[ c^^fc ^ 5 ~^t<t c*h, 

«rfc* i <*ra ^rj *r?Rn<j f^ct ^ 1 

(P) w ^WImB«h sftsm (Need Skilled Operator) 8 w^&t<i ^TW 

:^hc*ite <p<\o$ ^ 1 ^ttc?r c«ic<t«i chc*i ctH ^©f «rf t 

^fBt ^ ?t ^ ^rbs^rf^r sfTc^ 1 

(p) (Unreadable) 8 (MICR) m ^ dH <$& c^n?n ^r * 1 w® *rtra ^ 

(Not Human Readable) 1 

(®) ^Rf ^t (Cannot be Coded the Tape Manually) 1 

(■fr) % # 1 ^ (Data Transmission Slow Compare to Disk) 1 

(^) C^‘ t> R ^ 5 ^<^<5 (Difficult to Recover from Parity Error) 1 

0®0 ^ c^^°s -*ms ^t, wr wt c^rt cwm 

^^t<Rt (Various Types of Recording Density Tape can not be Read by the Same Tape 
Reader. So Possible Error may Occur) 1 

C*t*tRf gM ^*Nt 1 Kl^lf*R^t“^oo>o, 08 ] 

(tsw0) c’t’ft? tea (Paper Tape Reader) % mm cB*t Imwm am *m ms fwm am 

'siggpt 1 Card-’armw Card Reader wm Hopper 4 <IHT ^ i Hopper am f»R^ ?rtw <lMc<m Roller. 
Card Reader On <>4Wi Reader Hopper ^Rr Card g^tfw© cuc*s f^g 

fei W Electromechanical Photoelectric <u<^!s W cSw ^ i ^ 

Card C^R«T C^C^ft Reader ^ ’ 5 Tl s CR^f "'oiiSu^ Hopper-^ wl3c?i ^‘ s fg 

lc<p i ^R<? Card Reader c^T'C^OS 12t^ 34l^ ^5 ^prRrRTf 

CTO I W 39 ^ W, Roller ^ W froi - Card - ^TNW <PC^ ^ptt ^ 

•Tt I ^ C*i ^ cgt^ I ^FFS fwl^ CTOTlfe^ <pc^ I 


(\b>9>, f5^> >3 



^15® -3 <PC'5lc-ll-d 


VI mt*f CTWlfol iMPl^ ^ ^5’*) ^ I 

■'5|«fat, 3RP*t CVW|31<I 'SmNCTMI I 

’smt,^ I^CTRI ^*WBI if 1*1 Ujl^C5?| #t % 


[^#tWt-^ooV] 
N^tPtr^oox ij(*rfa)l 
' [^tPtWt-^o i 8 (<#)] 


S> I 


IFIM C^rwlfet Witt ^T 8 

(^) |Rt*t (3W# ~$JM gR-OoMlOl^R (Non-Volatile Solid State) CTfsr^ste OTWtft 
(«t) 4ft> EPROM <3 EEPROM cH^WHfe R’TTOI 
(«t) '5tWt5 cX5 (Small Physical Size) 

(X) (Portable) 

(<§) X?^ ^t&t R^ c t '*nu Capacity cX“t 

(v) ap® csnsiTsrc^Tt^tT (Quick Pulse Programming- One Second Typical Chip Program) 
(X) g 5 ® v^wIRI (Quick Electrical Chip Erase- One Second Typical Chip Erase) 
(^) ®ifX$ X® 7 !’ 3 ')?! (High Performance Speed- 170ns Maximum Access Time) 

(X) ’tl'STiT^ ^ (Low Power Consumption- 100 |JA Maximum Stand by Current) 
(i#) ^torsi^ (± 10X Vcc Tolerance) 

(5) 'XXr W (Convenient & Very Reliable) 


(X) gts;^ (Prices Dropping Everyday) 

'SPW, SfPl Xfcra 5 ^RXStX 
Tspftt, jpf^t WjPfa XX C®T*t I 


[<rWf*it^T-^.oio] 
[<ll<l>lpRX-$.oio, ii] 
[XxXXxt-Aoi«(Xx), S«] 



jppt to? Xlxjx 

(X) <3®^ (Head Slot) 

(X) (Sliding Cover) 

(R) ^ws^'C5H (Index Hole) 

(X) <3H (Drive Spindle Hole) 

(s) (High Dencity Notch) 

( 5 ) MW (Level) ' 

(X) CRXt (Write Protect Notch) X®TtPt i 




(stQoS-kH.E'MEJkJ 


"6 <K3aM«l 


^jrt» 


ioi i fat 5 Ftf*ft<rt-3,oo'3, 08, os>, is, h) 

usppfij <o.<t ^3 3F^t ^T®1W OT’ffS I 

’®r«*t^t, ipf^t ^^^srsfH , ®r5C i *i ; sr ^tt*r c®r^ i [^wf 5 t^t-^.oi'o(’#), >«] 

iFt^r ’^?n 3 T^; T #t . isroftCTKoio, jtf 

ism, Floppy disk--flRi^ssj , «fH I I^WPtwt-^oii', ^^(’i)] 

ism, ipf^t Sjl^'C'S? *lin fbi4 'SUM 4W Wt f5f^5 ^?t I M*lf 5 rcsl-$,oiJ(*lfo)] 

[ter^] i#t 'srsj'sfH c 5 r-'iii®'0(B *m *£$ 'sr.*! ntstit tira i m % 

(tp) Sn^ (Tr(ck) 'Q 
(*() (Sector) 



» I 


HI 


(^) 5TPF (Tr (ck) % ?Fpt <}& WW8WI i3wpfeH> >)M «M ‘PM ^*11 ^Tt ^ l 

-JOW 5)r<P (Tr(ck) 'K.'n I 

(«() <7I$3 (Sector) 8 fetSM- 3 jI<K<P <p«<pIB ^wt*! «ttn '5t 5 t ^RTt l <3<H 4 c«p<p 1 w 
0*13<I (Sector) ^«il ^ I Rx^ps ■n-'P'l (.-nsc^?! 'IsfGl ^RsW*! " ! t* i l'®l I 

I^C^I ^f*f8prsp ^ I [<ll<J>lpR<|-^oo<2-] 

forerfl) gftt fern t 

i i yft^rt clt^! *tm< m\ Wf® Ml c*fMtff% oq-gsfi) 3iP3t<p-a Ml 'Stiic.-^dJ-a 

Rjkxt -n^osj 'jut'a ‘ 5 t1t3 I 
^ I JjjICPfl Wl^! ai'S’l «IIC4 I 
«i fe^’Tt^5Tt*(H t F5 5.25 # ^3.5''^raslR^l 

8 i 1^1.44CT T tt 5 #>^2.88CT’tRt§T>'^^^tW}W^^^^^ c tW5t^i 
a I i£)C$ liiwlwwi'etw '$»IT 2R^*f <5ps ^«tj 4PiWll»tC<l *l^t *Ttil I 

>5> I tftW : Wt I 

,*t i , °%s 'S Sjft)5 ~%5 600 r.p.m. 

fscap* f&iiWA. StsN l 

(&&&§) ora# ^ fwcw '«!%$ , 5R*t?r^.'5^- 
S i ctf&ra (Plater) 
t 4<pfi>Si>s (Actuator) 

« i cs® ig<pfD®i33 (Head Actuator) 

8i (Spindle Motor) 

d i C5?s (Read-Write Head) 

>81 (Logic Card) 


NRslPtWh^oio, S^] 



m Sit® -3 <NrSl<*ra 




(Si3>, 15 5$ ^jlQvSr n 3 <PC c £lC'1l , SJ 


3>o c*ito«M>! 

i * PiPMwm ^3t ^ i 

^fat, Rjc^ PiPi^to ”5 ^Rt? [^ 5 tPtwt-^oii( <s> tf^)] 

[$ag jJjfa (Tr (ck) o ^5 fw^ ^C*s<P'Qt 5 Tt <["03 ^»ffl Sale's ^! 

i *sfh ^c<pStT^ (Tr(ck) t 

C*T§?I (Sector) S f5t^<1 £ff%fl> IaJl«R<P <PGil<pfD ^TSTH '»t 9 l Wf ^ I <4^1 4C«^fS C 3 #^ 


>8 



(Sector) ^Tt ^ I few C^C?T^ ^5#t ?R<m ^TPf l 


(Cylinder) S f5c^<i StTWc^Ic^ f5^ *1)10^3 ^^c.«i RPf2 -TO tp? 

PlPl'iH (Cylinder) ^t°l I 



[^mPtt^t-^o^o, »(<#)] 



^5 f5^ 


i 1 pT*tM ^cvs l 

*i Rj-sj>fD 5ff<ra e T5 360-600 ’®rt#i^ (RPM)-4 

i 

Js.1 fi^fD ?TWR<^5 3600-7200 '5ff#l^ (RPM)-^ 

^ ^fPPF 1 

o i cr^H 5 15 ’* ,p i*f <^0^ i c&N^ 4p f c tK^fe 

C*ITO 1 

'O 1 • CR^Io p*f*f ^?f •Tt 1 *PC«1, CfrfW 

»rsl<qil C*F| 1 

8 1 4f& t 

8 I ^pwroiwj *ra 1 

<? i f®<rsra fa®ra «jpi<wt 2iwt‘t<i ’rsmt ^ 

«nw i 


^ 1 ^1 1 

^ 1 4J*|<|«J«1 1 


^ « TFpt Rjc^ ^IFfa 5 ! C*P*t I 

SfPt f5t*M OT<t | 

t w D 


(it)o?-kkmsfe^? a as^fe 













(u)o^-i 


'S ^ 

iei ftf® « w <, (tsNj c®r*t i 
'S[ < !W, CD « DVD 4? 'stW nt<f^T <M I 
( 55 jrW) (CD) 'Q R>R>Rs’?I (DVD) ^ *rf<#T ftwi 


(CD) 


i i ^ 5 «tT ^'fwt 



[^tf^-^oi^] 
[RTOPtWt-Jlp^, i8, i8('#)] 


(DVD) 



Laser Wave- Length 780 nm. 8 i DVD‘<1 Laser Wave- Lengh ^C^ 635 - 650 nm. 


CD'^ 90 * *1tf3§r offtsTH 0.83 


f Reliable. 


DVD’<* 90 ^ 0 . 4 mi crons . 


[ reliable. 


9^ wp \ ttr c*r 4 i 

3 3J5 J5l^5 RaPlf^s , 5TS.'*teT?Tf froi ’t&S % 

,0?) <3® (Head) • 

C*t) fw^ (Disk) 

(*t) f~ y 1*i« , n (Spindle motor) 

0*1) csRstfSpBrsi (Positioning mechanism) 

($) ^^sPH^ 5 (Air circulator) 

' (5) (Air filter) 4R? 

(^) (PCB) Printed Circuit Board) i 

(Saaffi R*iRg5<i«i PiRj’?f § 

(^) C^H (Silver), (Indium), Wl 

(Tel 1 uri urn) Wtffa *tf$^ I 

0*0 QV5 1000 (Write) ^tfferfc5> (Rewrite) ^t^lm 

(*t) 4ft C^fC^Sr ^TMiPiPifD (CD-R) 4ft 700 MB. 

<X) 30Q Mbps. 

($) Diameter 120 mm (£fln) i 

(*) ^ Thickness 1.5 mm (effa) t 
(X) Crftft Thickness 1.2 mm (fiffa) i 

-(W) 4ft Laser Wavelength 780 mm (efln) t 
0*0 4ft Track Pitch 1.6 Micron (m) i 

(43) 4<J Scanning Linear Velocity 1.20 m/s - 1.40 m/sec (efft) i 


o(t, H] 




(Antimony) 'Q 


fesp, fe g; Tg$5 <3 <K<GI<HI<3 














«>gQMRI 


W. 




^b* I fbC^<5 f&ww XtWT C*KN3 I 


to I 


^W, Diskette-4? data storage layout-4? i 




Y-DRIVE 




I '] 


1/1 

a {? 

/\? 

^ r 


{? 

>c 

y (t 

~xj 


UJ • 

> 

5 

Q # 


l 1 


* !: 

V 



f>r 

5) (r 

V 



V 


3 

V 

*? 


I TT- 


INHIBIT SENSE 


IFPt ?>w3Mm* sR 5 ^l*lWW W I 


[^WPfC^t“^ooo, 08 , 2 >i] 
[?wPfc?t-*o^] 




@ED 



^o i i [^[PCT-^008] 

^W, W ?# liNttn ^Tt ^? 1 [^WPlwt-^oio] 

^ <Ft£%5t? (Punch Card Reader) s fro? 4 ^f 5 *fts *3 ^5 fwK?? ^*f c^KT^rf 1 
4? o 

(F) ^RSgic** ^ ^c? WJ 'Q f^NfS* ^*nt?i (Read Hopper) ?Nt??i 

(?) ?R?f <J>RSt>IW<l 1?tfTC*t 4^ fsfik C^f^T K«T ^TftTf 1 

(?) ftfes ?*t5 ^?t ?? ^fK ^rRtOT 4ic^<i %g? ' 1 * 

4 ?^ ^1?^? ' 0 ' '4R^lw<i "^sus c^Nt ~sjs ?t? 1 

(?) *K?t ^ *t? ^Sjwra (Stacker) 


(k)o<-kkmslJ2|^5 




f®®, 1®® salt® ® g>e$M]g 

gge?£t % ijsfeg *R?t gig l 'sgitg gt*t (Wire Brush) ^ 'srtegT®®^ cg^egg (Photoelectrical 
Cell) g l g l cgi i 'stoh gt*t fg®ieg gg^segt <3gsfi> 'QUTtsi gt*t « gi®g gegg (Metal Roller) gtgjgtg 
fro f^o zrhsTit ^ i <M(as& feg^ wtn^fni 3i*t <* <r^ 'srWtt^ t^fcxp ^ 1 

1% *Kj*rm ^ ^it, wf '* k &$ *rta ^ <w ^FHSisiwi^ 

4 o ’ c 5 ^ nt *rtn i 


aura 




■«lf%*T *1hl<phi<p 


fM 8 fc.br *Tt33 "4T^ fto?l 

gfltgtgrsf^ %sRg <mc®<i fges 'aiiegi<t>®l®g c®ig « tgeg ^rtegt gteg* i gge<£ f^g gtgg?t tgegg ^tcnl >3eg 
^lw i <fr®l^ . c®teg <te®, g 5 ^ ^g# stgig gg iggt g>H®B|c.g 1 1 1 cggt gg i ftg gt «fmg c^ltg 
^snegt ge? gt, g^ cggegt ®% efgtg. gg gt ^gt o eggt egeg* gig i 'agflg 31*1 fg®lw gtgtgg® fgfgei> 

■gf%e. eg® f®egg egg i [gtg#tcgt-goo'j>, ov] 

[M^] (yaps eg ?® f®5 (Fixed Head Disk) s ^gg ^g> ggegg 1®g; gte® «lf®1t laiiegg ®tgt ^Igigl 
'srtgtgi tg®-gitt (Read-write) eg® site® i 3gg eg® giSl®icg Srte^g tgg ^ig^tg ggg i ^e® stfeft 
Srtegg ®rt ^glgw ^rfgtgt gglgf^Ftgtg «tte® 1 1®g; 5ltc®g cg®®egte® g*gt gig gt ge*t ^e® 2tf®fi> 
Ijiltag gfgj ^g# ®eg fg^® eg® g?3^ gte® i 4 ggegg t®e® fg®-giti> '5tgieg*tegg cro f®®f5eg> Iw? 
®ig^teg gg i ^-B i lg 3® g>gtegt gg 1 gggffe® eg ®#i gt fg5 egg 5 ^ g*ge® gjg tsgjw «tf®fs> stiteggt geg g°3® 
gtngftfgggtg gM wtgftigg^ ^gi gg 1 


2 

5 

( B 

<=0 


■gf®^ eg® (Moving Head Di sk) s >^f& ^gg ^g 5 ggegg f®^ gie® 1®e® fggtgtg ggg^ 5)lws ®tgr 
3g#gl3! tg® T g|^& eg® gteg> 1 ^ ggegg t®cgsg cg'eg cgtse® 5)i(,«pg ^gg gft^ ^teg e^ffetegig ®igj gle®t 
cg^ l fi'gg g®f® gjggjg w gg 1 gtglgg® ^ <Mc®ig ®?gi f®fg gie®tegf5g gjgg® gg 1 <a ggegg f®e^g 
Sitg^egig sr^ tgf^ftrg®® leg 0 . 05 mm gt ®tg gsg gg 1 ^ g?iegg t®e®g ggtgiPifu ^f®g ^gj wegg^egt t®®eg5 
gtfgg®®teg gt®rtegt gg ^gt srf®1^ f®e^g ®tgj ^Kfgl ^t®Ttgl fg^Ei® eg® gjggtg ggit gg 1 gg^t 'ag^: ^Rg 
gjigtglfg cg*i f%f Snegsg fgggjtg 1g® gsgt gig gt gi^5 ^gt gtg 1 ®eg >a stfsigrtg ®#t git^ ^gtg cro cgf^ 


I 


ggnrg £tegt®ig gg 1 


• I WfSxpjH C^4f^H stf^RTt ^efaf ^ | 

(TO^r^) TOfcaTM ’I'snFsC® CaR?tf CTOtfa CHC-5 f^TO TOf%t® TOT caa*S asat ^3 I ?m 

%W at>5? TO CTOta %J | (71 TOT/FSfi>f £W5 aRIOs TO SfTO aa atTOlT arftTOaf*]! aaT 
TO I ss#t iatfra a# TO (1) m aTOrt TO TO C®Tt (0) TO TOT CTO ^ I aTO 

CT caafis?. aata m aro ^ 'TOTO#ii at crona %rca crot to i w, ittto %aa TOfwi ata 
srata TOsa ^lt aat to i to crow ^rorf atta at TOts cat attaa ^tca carrot aero ^ to at i aaro 
faTOhos 1 TOlSsTO a^f'sc® TOt TO I 'TO a caaRS?. TO TOT aa sjata t®^; TOTO aat TO, 
lafTO TOH TO I iTO# (TOta TOt TOTO* TOalafta CTOtata TOfafaTOa F aa aafata <!t 
W CTOfia %TO TOTTO fefeiGM ®fBi toTO TOf TO I 
TO>I asSWt 3FTt*f CTOtfaa a*fat TO I 

. ( 5aa 0) S 5 ™ f^rtfi -$m aa aataa (3# 'a arot arotataT (Small & Portable) aa-CTOTt5l%T (Non- 
Volatile Solid State) cTOlfa Rrslaa, TO TOTW IfTOfoc® (Speed) aifaa afaTO \5t©l JtrtaaTa (ji^f 
■fetTO aita) aat TO i afi> CTOtfa P5<p (Memory Stick) alta'3 aRft>® i jpjM tow! ( a c & ataHfer EPROM 'S 
eeprom cSataiatm a^fatta afcs i wt, ata arot^ ttaa1§aTifa (a%tfa toto?) csmmr 
(Reprogrammed) TOt TO a TOIetW a?afTO aiUia^ sTOgs® (Erase)-« TO i asas aaa ?tto (At 
One Time) ma afaTO ^ Large Chunk of Memory) CTOlla H^t TO as# ata "Flash" faatTO TOaaa 
toh too? i uto crotla IsatTOta usb cat#a mrca afTO&tcaa TOt a?,^ a*at to i ara mtata aa# 
a#5£(c5$^ (Write Protect Switch) faajmattai a ^5^ 'ON' TOTOF alt #® TOf% (Read Only) 
f®'sfTOF trotta aN ata i aaata^la ata attt aitt (Write) TOf TO ^ft i tos iaa^ led-'S 'TO^, at 
f®«1^#aaTO5 (Operational) 'TO5 frot, '®t frof*t (Indicate) ^ta i TOTO C^&, arosf ^i faaTOta iat « 
'srfaa 5 ’ifaaicT ^fst 'as.TO't TOta 'toto toj aiaTOtfla froB ^aa stTOrTOrst fro fro ar?t^ i 
TO | Mff CTTOliaast^tf^CTO I 


TO I 



(Sag0) EEPROM 'Q Flash Memory’a TOa^tf% TO laa 5 ^ aTOi ^ota ^atro ataj Technological « 
Geometrical Difference fTOTO i EEPROM TO TOl Flash Memory 'S Floating Gate ^a^^tafiTO 
(Transistor) TOTOa 'I (S'® i UTOt CTOtrfaa CTOS PtPi<p*i 'S Floating C^tGa (Gate) TO TOTTO Gate 
Oxide aa Thickness, EEPROM TO 'gTOta TO i 'TOt'5t, Source "S Drain Diffusions-'3 ^alTOt I a 

TOfcro TOt sTOt fwltat^ eeprom aa 'grota arost cTOta TOt to « ^ to i 

Ricsfa ^af i l'8j^*i5 <pa l 

amt, Qtw -aiQ storage Wtrew cTO i , {atanf^ttat-TOis, S8(^fa)] 

(a?) TO^fafaTO atfa Ma cTOrt^f® *(^ ws^en a*wa stf^ f®^ art^ aa# ^%®a atta 

s^TTOa arferoat sltta i 

(^) R>(.^a aRei ^rtTOTO 3.5, 5.25, 8, 10.25, 14 aa^ 20 ^3 TOU «ftta 1 

(a) 5Jtraa ^ta s^fBt a^a atta 1 ■ 

(a) arotta (toto to) f^if^tstros tos twro tot tototoi 2 cBaiait^ aw to atta 1 at«fta aa tot 

*TW '^vo| j 

(®) ata ataitTOTtroa tot tom aat at al^ ^ 0 ® ®ai aTOtrorlTOa TOt TO 1 
(a) TO r®a> ®fero ^fa afa ipf^t f®^ ^tttro si 1 # afro cro 10 to caf*t to TOa 1 
(^) af& <ua<m i 

(®t) a1^'5a^®afTOTO^aat5lta'^® 3600 r.p.mTO7200 r.p.m. 



f®^, Wit 5 ® ® 4WjMW 


*&<*■ 

5,® I VSB 1®®l^m'3PllGM I T C®R I l^lf 1 rc^1-'5.oi8( < #)] 

(Sw0) USB 4* ’ffaw S Universal Serial Bus. tt^PlR ^ Rl®# C4MIPR (IBM. Intel, 
Microsoft, DEC, NEC, Compaq 'S Nortel) S&Ssi® RftR <34 smia t®lRi *5) 1*1® 

Tft -<|>H^ra '3 R1%g 4^5WI twites TOR ®f5T 4ftSRt4‘R 'Q ’Tt'OTTR Rt3%?R 

Most, <0<i$rs 'Q <j>RSRc<p*H i 

■^fo ’rtWRR 'Q 4H®3M C*lRt*Ml*W 4t’ 4^X>t<WRt ■sreser RSJRffi '^t’R, 

C’lRwfil'n tRB'gtuR < r- r if<J l5 liw‘ c l r iC4 • > t3. | st!4a c i 'Q ®fB| SM4N ?rR °ic' s pj5, 

Rj«ilt*i 43t ^ i 

$3 1 f®m #t #t? 

[5aa^] 4^3111? Rsc^'fl S 

(4) 'STlRstC^ C^f5 
(*t) ^l?)RlW 4?f m 

(3) xgarj qR c f^5j^t c^f*f 
(3) ®fi>i jis.c«! 

(«) <R*tR3^ (Reliable) 

(®) 3R 'aR i 

3tr I f®f®f®H (DVD) I 

(5 ii^] RjRujM f%f^3 (DVD) -'S <4^ WfS<PjM l Rjfeul«i wfS'i <k<i 

<tf*n? WV f^F ^Rrt ^ I bl<t>R>Rt*m t 4ft ^ ^t 

t§v\ c c i's?l^i <rf*J 1 ^t ifrowt'S <Hl ^1 Ic<p i t>l<pR>fiR Jjrfa 5 <di<Rl v oj(\s^ f*ft> 

teR ^ i <iiVilR R»fecu<i ^if^R> sr^H t 

*fc| ISffeffel ^ I 

(oagff) RjfwM 1%Rft3 ■R>C , sM M*fePT^ § 

(^) f%f^Q R>c^s *T%? sfiTJ 120 mm ^Rs 12mm. 

Q4) v£itf© C^s (ECO^FllfiM <imR \5#^ Accuracy Wt i 

(n) DVD, CD‘<I cror^9 ^fBT C®Ri ^^5 ^ I Single- Sided Single- Layer DVD 4.7GB 'Q 
Double -Sided DVD 17GB ^tw ^5t6t CJ©t? <mgv© js TTC^ t. 

(^) ^ilc^l ^IH^H Iwc^l'S ^ \sf5t W®f *Tt i 

(*§) ^sfBt (Read) ^1 ^Ttn i 

(V) DVD (Reliable) i 

(X) RrRr^ wf6t ^ ^rtn *rt i 

(^!) CD’^ ^ G l r ft^I C^Pt I 

(^i) High Quality Picture ^C^MPEG 2 Compression i 

(c£J 3) t£)?f fffsr ^‘ s> Wf^5 | 



voo i i 

(Sadff) fefeuh fgfifre few (DVD) S 

( i ) C3f*t 

(ii) C3T> C^f*f 

(iii) ^l*i4 (Reliable) 

( i v ) wftt ^fler ^ ^ *Tt 

(v) i 

oil <FS SRifa 'G "#t <Pt? 

[s 3 fl ^5 *T*IWS ‘ s 1tt3 l O 

(i) v£}^ ^ ^51^5. (Open-Loop and Closed-Loop Disk Drive) 

(ii) fw <W f?^ fw S5t^» (Removable Disk Drive and Fixed Disk Drive) 

(iii) ?tf%%T C^5 (Moving Head and Fixed Head Disk Drive) 

(iv) c^s c^f^rPlt (Single Head and Dual Head Disk Drive) 

(v) S^HCb>D!<j 4<R ^-$$«Ub>5|<i f^ (Winchester and Non-Winchester Disk Drive) 

^ | SVu^R SJt^s I 

cl54wHfe<i 1 (uk) 

froHwra ^ 351^5 1 ®^ho>>D!ws ^prn^ litres ■=rrsr^?i e t 


<$ Wft*rf§fS 

( i ) R'b/sl'^'G C3}5WTf t^WC^Tt ^ i 

(ii) c^s 'STW fcNl 0 . 5 loss's ^ 1 

(iii) %^ f^ "SK^m *fTC^, ^ c^T^Tt CWfc} (Landing Zone) WJjpl ^ 1 *Uff^ cstfw 

C^H/Tt W|t?l C^T^TT *Tt I 

( i v) \sT3 R>t^"s ^^0=1 CWT3 sftcT'l ^TF^F 1 

w 1 ^ I 



( i ) ^TFTt b<M>t<F 1 

(ii) 4XSs RV<Jt^ C^C5<I <#^5 C^ -<jj-<^ 

( i i i ) ^sf&t C^t?T (Store) s firs (Read) ^sls W*U CWls «Tt^& sj<l3js ^3; 


(iv) ^iStetw ■smt *rNt *rm; 

(v) 4<J W|J C#f (srm 700 MB); 

(vi) ^sifipF firs?rreHJ (Rel i abl e) ; 

(vii) JIAO'S? ^ 

(viii)^rm^C^; 

(ix) 

(x) firfiF® Wt&f ^ ^ *ft l 



fS'SfS 'Q 

o8i fim *t1^g? 







^tc^t ^ >f!R$ <?r^ } ^C5^ - 


(i) ^OTc^^i 1 %c<pM3, 

(vi) QPi'olu, 


(ii) ^cSh 

(vii)CT^^m, 


(iii) ®t$t 

(viii) 

C^E =ll«i < p. 

(iv) & f£t-'<t>'t‘ A 1HC>l«R Tftf^S, 

(ix) f<5l3. *ifw>, 


(v) 5glt«m, 

(x) '©TO’twtPC^ *#^5 i 


'0<M IFJPt CV*tl4<l | 

[^mf*it^i-ci.oi 1 (f(’i§)] 


27F64 CHMOS IFTK OT^rfc ^snsj^fN ^ vEtTfistfa 1 ®^ <js<ft ^ 


o 

o 


Data Input/Outpiit 

V cc o ► -- l/0 7 



2> I 1Wl^XFlHwfS<9 Tsf&t I 

('Ssfl SO *Ts £f£<ij | 


(Sag ^rega^^) <0.0 ^ ^cb^i £jiNj i 

01 ^ I 

[Sag SO. 8 ij£<lj | 

8 1 ^5T^T *3 <<r$|i5|<HM i 


[^rgr^rsgg^cr^) &.o.i ^gc^t t 


J2 £al|^ >3 ^C^IoiW 








<t \ 'Q C*P5rt®D ?*fat ?? I 

^mr, ^ ^stoII M w*Rr ffer w ^ t#5^ ^c*t? <pfat ^ 

(Sff? ^tse^ 7^] o>.^.^ ^ jjlNfj i 

t-fel^M 'e tfrqt’WMM C®T- T 5(t^^Nt^ | 

[^g?r zarer^) c^.vs.v!) | 

?R5 ^RlWJ^ lrf*t ^5 ?rcjiH H ?*fat ?s? i 

g^) i 

$F^ ^1^5 <pwaW3 ?*fat ^ I 

Hard disk control 1 er-<^ir ^ 5 t&csr^ xKn^r ^^frr i 


'b i 


H I 


V I 


& l 


*o 


[^mf^r-^oio(^#)] 




I^tPfC^t-^ooV, 

Nl^lPt^t-^OObr, ^ ] 

^ <N$M'ttW ?*fat | [?ft#^-*oofc>, >^(*#)] 

Hard disk controller-^? block diagram^?^^?^t?^ I [?wPfc?r-*o>>] 




*1 


X> 


<pwSMIw 3 <^Ht^ ^fni ??■ i 

[S^ ^L<P O 0] cS>.8.^ ^<u I 

^ ?*fat ^ I 

(^ ??, ^[C^TT | 

^?t, ftaw^ gfes? ?^2Kt^t ?*fat ?*? i 
■^fat, (m*!^ Sl^? ?*ftt ?5? i 

^5(??t, f3>^ ^T*feKf^t tfezR^?^ ?s? 1 

[i^5?r ?® ^cd^t jpNtf i 

)$\\cw i 

[Sag ^rsz^y^] 1 3^[c^f jpNl i 

Ptf^O© ^|t>| f$3ffl? ?*faf ?*? I 

($£a -g rs &.b *T° '^ci^t i 

^*piR Rj^fe>i*si *&? <3 ?rwrf ?? i > 

(t^gr ^ ^C6^f Q^?l 


[?WPfc?t -\o±G] 

[?WPtWt-^oo8, otf] 

N4lPtW-C*pO'3, Otf, io, ^] 
[?Wf*ft?t-^o^o, ^o^8(^#)] 


*8 i j 

[iS3?r <Q i 

±<t I t§3Pf^ C^^lt? .cS^t 1^^>|WH ?? I 

[Sag ^Tggara^] . 8 ?® ^SpJCB^f ^<ij | 


[?WPn?t-^o^C(' ! #)] 











vOOO 


4FH5o|<i 



tori ISwimIB (CRT)-^ <n%p $ sre iagh 


f§f$5<M c T I 

o| TORI aRSca-g ®ngjj ,3 <§@ 335 ^ | 

8 1 'i’B <.<n£)SI fS'SlCSKJ l<H<PlQ<P)lci ^ fCH< l> QQ<> 

ig^Rm 

61 5^os»i5 G*5it<j<j *ngjf a ■w*iiW'G.ns{£ i 

vbl tciaiia &G|«J-S1 RRcj f&($A<i<J c I I 

*\ I fv53R£J 'ii|j|\si v 5icg<j fbf$ 4 <f<cj I 

b- 1 juSctrt <ii(5i<p >3 sreraffa sh^pejjj fRfcg^i 


61 ^iitHica-g <ulgw> -3 giyrog; <g |^ j)<fr< c f | 

60| yBlw« <ll5i<P 3 fgf$ej sr^PE^j <§^55^gcf | 



(Practical) 


8 

TO3TO8 ’#lwn^ * ^rsrsfto WfllfWB TOTS f^vs^M 

(Identification of the External and Internal Overview with Major 
Features & Components of a Keyboard) 8 

(Keyboard) 8 WTOJ toISr ^ (Keyboard) i *4f& 

'oiwwl ^ i <pf*HS5|c^ fafcjj ^17 RO'RRt 2piH TOH TOJTO TOTR f^c.>ic<i <5lc<il^ ^ I 

i£i^ tots <iq| Trtrr, ^tcsrs ^ivgr sftei ^^<5 1 

TO? (Function of Keyboard) -8 %sfs CTO TOt <fP*iSi?k<j nfrtcTO tot TOTOw 

TOrSTO WC® TO“ 

(s>) c<MCHl #t RTOT wf 'srsto to! (Detect a key press) 

0*0 <dSt*is sM<i^e» TOt (To keep away from the effect of key bounce) 

(M) ^t-TTOs ^*ff[ TO (Encode the key press) 

(*0 #t-cTO *f6lwl (Sending the code to computer) 1 

TOSt S'SttlS R^CTOt ^TCTO 5 TOT3TO ^IwicvbU XtSTR TO ^ | 

'eTOfe'S (External overview of a keyboard) 8 



fsai 8 (Keyboard) 

4S# TO*f (Key) TO* 1 ft'CSf# TO TO TO TO 8 

Typewrite Key 8 %TO5 A, B, C 1, 2 !, # tot to 

[S^mPi'o #hsTO Typewriter key ^ 1 

Functi on Key 8 eftra FI F12 wp wsM ^ 1 tojto ^ 

^Ffs^H I TO?FC$? S'G* ^Tsonk fiRjjj "«.vs TO3 I 

Cursor Control Key 8 4|4 <ic<p Rc«t< 3 R^aic^ csc*l. RR?^ fcs> ws 4 ^Tsto <u<j^ ^ 1 csro- 

Left/Right /Top/Bottom key 4S TOKS7 STOHR TO, TO, >e fros f^ ^|TO?f TO TO 1 

PgUp, PgDn ^tecTO TOTOl 4l^C4 ^ TOt ^t.’to CTO TO 1 Home TO End #t TOTO TOre TOTO 
vbfWC 1 ®* filTO ^t CTO CTO TO l 







\DO$, <t>H^6l<I C’tffelRkPJ 

Numeric Key pad s snr® rwr 0 ! 9^ hjI<i 9<p 16 ^R.*t s w (k, w , Ttf'i1'® < p 

«frl4nfSi *p ^rat ^rm i #lc«loS< && R\3wft<? #1 ■ s ur® ^ i 9«rtwRi 'sift^s*!# #1-^ ^ ' 

^spsi >jw ) M stlw l WH- S> CT'ft #1-163 16t3> ®W ‘PfK.'i (TKt '3tt3 <9? f%C5 PgUp 3 (.«(.?. I 9163 

■>iKic ^j fj 6t#®( 3s?tt ^it3t3 3si#3t¥ 93* ?n*5t 6 <> tt3 gHtara wt 3tt? i #t < ws 93 ^*tt33 3t3*rn?!f 

Numl ock c^rstT^ #1-16 '93 3>E3 ?rWW ^frf^tfs? 5 9 r t??‘t*l'ai=Tt 3>t®t <p<ic<) i #3 Num 1 ock key OFF 3>t3 3131 33, 'sIrc.'i 
ft'Sol(<i9 03313^33 f3t5 C3 C°T31 •ac.iic^, 038331 3*t'5t 3>3(.9 I 


Caps Lock Key 8 3391333103 933 6k9 3*31 39, 339 loafer Small letter 6l#9 309 31C9* i 9f9 Capital 
letter 6l#9 9*919 stoglSR 39, *©I3OT Shift key CW9 *fC?T 9^9*3 6^9 3*31 309 'sWl Capital letter 6t#9 
3E9 i Shift key 16 C5?$ f909 *9t9t9 Small letter 6|#9 309 I Caps Lock keyfi> *99 9*09 6l#9 3*91 309 0931993. 
Capital letter 303 I Caps Lock OFF 99319 6t#3 9*909 C es r a rt Small letter 309 1 'sjsftS 99*19109 Capital 
1 etter 6ft3 9*919 £t09fsR 309 ^8* #1-16 'sr 9*09 6139 <mo=i<> 0931993 Capi tal 1 etter 309 r 

Ctrl , Alt, Shift Key 8 #1932039 99*16 «rj16<i Rto3 9t #lc<i lotos "bri #1 >9? Rto3 1 J 8 * 309 9s<.*t<i 

1^OT*f < 2 p^Tt^t 9*09 i- <?pr, W19 C9*R 9*9T5 strata 9*919 39 #6 9191303 >*? 9*sn'5f6 <il1'o3 9 * 90 ® 39, Ctrl + 

C'si’RtCrtl + Break key^^'RT9H^Rl^^l1#^kC?l^#3 , fl^^2r c ^K^'5tkRR 1 

c^tTRrt 09*HRt 91109*31 90903 , C9809t9 9091 0909 Alt key 9J<319 99t 309 >& 9ji(.«r'st16<i <r>io*o 9t'S9f 9t9 1 
Shi ft key 0509 6l#9 9*909 9t9t99s Capital Letter 61^9 309 1 


z ^rn;<Mfvr^ fewfera 




SHidfsss 


'OO'S 


^HtStlscs 5 sfs 'JSSIS spj s?sts (Re-Start) fifcsms SS- ®tWl Crtl + Alt + Delete Key- 3S 
^P'i'S'Glsft SSSlS SPJ SJS I 

Enter /Return Key 8 f)csici£s stsi >at ftlt >i<ict>c?i csPt w« ss i <pF"i«5Is<.<p c<pM <mI«> ethic® sft 
stSJCS 'SiH l C'S ss i c-MC^Pl^T SFl® tits SFts SS Enter Press SFT St SPS sssT®ft> <pI4<ps SCS Si i 
Pause Key s fff tf^ sift scsc^, st sfstcs stsisi sstss wr atsPf® ss i ‘awn sfttw 4® s*s sss 
sss cs, fs 5 ssts ia«CTt *|r?t s®a SSSt l 4 cws Pause Key Press SFt StS ‘sssfr c<HWl Key Press St 
sft sw srftlt sfstes f^s ststs i 

Tab Key % s> i >fst<> g 5 ® thNcss ^ssj stst?® ^s i cssfcst csdcsi < Utt^st <u.s<.^, cssrts ®sT® (PPjs 

^ wrs cSt® < 5isj SFtt® SSSS ttfstss sssts stST Tab Key f5s 2tt«l«rH SS I 
ESC Key s f® 5 flits sfsstcs cs 5 sjff? , ts SFt® stf®s sstt sis i 

Print screen 8 sP’S'St tcs iass ff^stft a«ic^, cs'stst fspt S>STS etsj RR"S csHMt s>ST® cst i cs cws at 
stfrftcs 5 sfsSts 4ts Print Screen Key Press ssrt SCS £ slftltss sfsfts etsPf® 'SSTtSJ ®slFP3S ^ ^ I 
Del ete Key 8 <mscs s f stss iasf> sp^s wN wit fPfit srssts ssTt ss i 

Backspace Key % ait ftlt >asFls Press ssn scs ®tss ®fs smiths ais# ®psfs ptrrai 
Spacebar Key 8 aifi) fltsicfs sscbts s® ft i fwtw Isc&s fiftc® flits 'stssrts i f® 5 ftlt <a«Mls Press 
^1 SCS sSSS aiS 5 ^psfS istsfgtS 5 STCS i FfF CSSCSt vs^wcvS SCST f®= ftlt Press S>St SS, '»kc®1 StStS c l'»lt< 
CSST^ ®hftts s sts arcs SJKS i sfs Insert Key ON ssst 'SSXts Spacebar Key Press ssst ^S, ®t^cs SSSS 
SSSff <F*tT®M '5^t® sfFF i 

(Key switches) % 

<pH^5tF? %Ftt5 (F F5RS ^t-55^5 W5 ^TI, CFQt^Tt ^tB^- 
>l cN<»lPl<»jM (Mechanical Key Switch) 

3,1 (PFtg^F (Membrance Key Switch) 

\o 1 Flt’itf 5 #® #t-^5 (Capacitive Key Switch) 

81 Syt^FFil #1-^5 (Hall -Effect Key Switch) 
a 1 FrtWrfiNs f^s #i (Megnetic Read Key Switch) 

® 1 <F#i> C^F (Ferrite Core Key Switch) 

A 1 ' 5 t‘ i it 5 t-?.W<w 3 f : Fi ^-^5 (Opto -Electronic Key Switch) 3®)^ 1 
laws ^ « ^5[ < TttS*F Ffat SFt TS?\ 8 

(<f) w 4 l PF TPi (Mechanical Key Switch) 8 cwtfsspH #-^tBS cro fSp W wsl ^ 


Sl^S ^t5T 5^Sl iflssta CSft^t OTW sis I 

St?p5 n» iq PiwA? (Element) -'SWTt WPS <gt® F5F (Phosphor Bronze Alloy) St§ fes t®flf >as?, 
^#nt >af s slt® (Contact Area) Wfs *TI® «TRF « ft sfe?IS apstS^SWIS ^HJ ft*S ^ilW ^ ^SFT (PPtS 
Btmtwt «tn?F 1 

S'oV t W ( FFlfsF I PT ^®fs SFt St csHcot fsPls>S C®ts (Molded Silicon Dome) ’®ffff®S 

iast ias R?®tSS tsts 5 C?f& §SFt wsls#® STStS (Conducti ve Rubber) ^TtSttSt SttS? 1 

SSs ft stS OTSt ss, ®Ss STSTS cs>lslD Istcf® slRSJ cstros (Board) ^SS t®fs^® ^ (Tracing) 
clf s ts sg (Short) S5CS CSS l SCS, ft C£(1sttsSSTm (Key Pressing Signal) %SS^SS 1 

slfsts cssstfsi^ csssfsssn ft-^C5S (Higher Quality Mechanical Key Switch) ^ifs (Life 
Time) fills -as* tstfss ft c^F (Stroke) <ast csMros® fsfssF osts ^Ifl^s ft-^css sits 5 tits .fifts ^fs*t 
fsf%ss ft cjfils 5 1 




>008 





fma s ntRt? c®ihhh cHRfroRj 

(«t) csrog^^-^5 (Membrance Key Switch) t $fs *CT <flf5 ^ ftol? ft-q fr i t ttto 
(Plastic) hrhT ?< l l?? RTltot5 (Rubber Sandwich) 'Sftffw tof5 'S? ?t?t to? i ^?t?? *3t? <pi'»l<i»fk 
(Conduct! ng Line) «nw, ?! «m Rto? WQ «to Rtf? (Row) ^ *0t i « ^ ’l* «**. * *vfl5« 
to 'stom hrcs «n ?*? i to? ^?? ?R®ttot Rtoft 3fto -m 4 to wt ^ 1 s( ^ 

c?f|^ I __ 

HSR 4to ft m OT?1 ^?, s$sR RRSttot Rtf? Rftto to? to? to ?R^Sltot ?*Rt? Rtto? Rtw R°to 
^H, Wt ft ctostototo®.?^ ?? 1 


Rif? __ 

^ . 
fea^ 

m 

51 

f&ai s cwf^pr ^-^ 5 ^ 

(t) Rsjpttftto ft-^ (Capacitive Key Switch) 8 c? *RICT3 **H ?HR?tfRto to* ^tw 

snfto ft-f^PS ?>t? ^tt? 5 HHlRlPtfu'S ft-R$5 HtR I HR 9 ! tPlfus) 'ft-^to ^ Sf ^ *^ 5 ^ ^ 

RftotR <to) f§tto Rtfto c?tto (PCB) $R? sure i , srt?'S 4to totR Ctfe (Metal Plate) to? to 
srtt?L ?t? ?t?T ^ itot C?R RtRilRt «rtw I to ?JtRtfto5 ft-^ CRRttRt ?R I 

HSR (TPTCHt ft rr to *?, w to%f cgto to cto? 4 RtotR «fe « to 

TTCHJ HRsilftottR? Rffto to i CRR '5ffRf?t? 5 t?t? Rtffto (Sense Amplifier Circuit) RRJtRT ?RRlPi5jlW 
4 Rtoto HRHfttto (Amplify) *m ?? i wt?f?r ttop tototo ft cRtoftoitR ?Rt ?? i 4? Rto ^ 
N 2 ftTI f^t #t C^tC^^fSTM I 





«<miR+ 


veto 



(a) (Hall Effect Key Switch) ? ct *rawsi ^8 

5^1— C'o|(.*G'StC < P 4lWt ®TtPtel #t-C<Pl^ iS®, 5 ’!*] 4C8 '8lt4 ^T-?.C48 <1C°1 I 4t^o C4IWI C»t4lf»(4jl B T 48Ujl5 yll(.4 

•Tt i 4*IT!F? CTfS4'«l8il fSp^ra (Semiconductor Crystal) ft’lft'® ^ *=11^ 44fiJ 4K.88? (Reference 

Current) £Rtf^® 48 1 353, f£>a % '0.8-4 OT^IIwl i *t*R 44fD (.Will Ri>>5|<nfD ^JTt^1cnIu<? 

ft 55 ® (Magnetic Field) a<Tf8<l C*I?5 «ftt4 i wi, t4>*GlM8 <sra ^ ■'Ttff 44fi> cslt^i ^ i 
4*tt!?t C84lt8») 4lC8‘t> 4^t WH?#4 fi*5 ?FT$ (Flux) STlt'TSWT 4^148 '5PT?R ^ l 4 ^TWlJ C5lC%SfC4 
4C8 ^t-CSrf^R f^'llh 48 1 ^ | 4? '1 1^4 'Gf^l 2(|?t (.^5l(.48 1 


Normal Position 



f^3J 8 ^ 

(fc) *«M W|B« ^5 (Magnetic Read Key Switch) s ^ <b ^ 

5 *uMc*HfS<p 1 W i 

4 CWI 4^# m**RCBWte (G1 ass Envel ope) TOff *R?P& BUB* I 

?RT£35 t£]<^ ^jft £*4C<P<1 tw ^<Tt ^ i ^ 'sm^twISvp <FC<\ tq 




' so ' i} ,/ C ^-’jltsa ca^s (Base) 4* 

( 5 ) ca^ <7Pta (Ferrite Core e> « ^ (Dr ive wire) 'Sat'SHT 

rrr,"T,”i~- ;tssr- 

of Saturations ^ «* ^ ^ J i ^ ^ f ^ *•#« 

00 wm mt aa, am •«* W led C*® ^ ^ 

ViW-F* i^sl^a «• ' ■ ^ ^ gjtafe’Sa ^a tal^itj 4aa= 

<» I « LEO « ^ «, , « * W « WW LH 

t” (Cut ' om ** ™ 

Normal Position 



Switc h Depres sed 


IP! 






















vi l G^ S -DtO l O&l '=T5J^ X -Y Matrix 4<I ^ RiHH l 

sfplfa 'si^f^iff ^ri ?F»mt 'sprat <!>iji«jfviPniHsra 'sitwst^n 4<i ^rsc® ^ ftore 

'^t n$ i *rtoft sntroiTrfc* ^iw^ rra ^t caw ^iw ^rm ^ 

Keyboard Encoder ^3 I ^ ? fl«. atfcfc ^ftf% 43?. ^Tfcsra 3t t3 43f5 Push Button «il'®R ^ 

3*rt i #t-^st*n c^ «rtre i to "tors c^- fra crom s 


_JT ..Jf 


ip! 


■~H rJ; 


G J 

a }_? 


** Ul 

pj-s 




fsai s <?k<il^ c^E^i 

^ 1 ^ 1 ^ ^ ^ rsl? (Keyboard Encoder), t 4k. < pI»i<.<h st*ft3 ^l®t «.<-&?. wr '^ <> ft W?, 

^[sjw ^ 43 >w^n ^iwr® 33T i ^ #tos 4i(.<pN3 .^» : to f Es ■ftos 

33trat=rt3 3tw 3?^ *nw i ^ 

3RP ^Tgwm (Block Diagram of Keyboard Encoder) 

■ftwpB <<mm>n«?i ?pf ^inwrR ^3 ^ % 



ftnS 2 Keyboard Encoder 



'0O<5> 


>^HC4Nw<l (Operation of a Keyboard Encoder) 8 wfwt 'sr’lfetft 

« $*ra ®’rra «« wpjftft¥R5i?r ^r^wr^ =ii^w<i •artsorsT £tf®fi> ^ %^ns ftsft ®?n i 

=Tt^*TOC 5 TtW 4MIWMNW *TT C«R»I 4t<i<R^ W^8C®tT ^tfsi 3fl%® ^ #Rifl5 4«R<l>N«d 

arrest ^ i wtffc %*Rtf #(-3^&wrt (Matrix) ®rra<i ^sm?tt «tr® i w ®<r*i OT^rt ^rra 

C8, ^s 5 iGa-stfS <sfi> '3!# (Row) >£Rt, Joft <pinl»i (Column) ’ifS® i (.‘rIwI -'iIRl-r <pl4<p<t 4t® 

C®R^r5i 2R?Tffl < P'S(.'S ^ I ^t® 3(|(^f5 <p|*j<p<] ^'S?)I<1 ENID'S <p|<l<ps "531 I ®1^ ^(.CXl 3 1|fii ^8?, < P 5 llW'S 

c^rf^^s ®rcf^® #t-^c5 ®m £R?im <p<r*t m mst 3Rf*fs >uRc.® >a^5t c®n?frst «rteTrr ^ ^ ®t ^rtw's 
fij® i ®fa ,<> r3 i§^ ■'ilR 8 <p*i|J) c^R® £(t8 f^TOPR® list '*l)l(.fl (ROM Array) C® ’llilwl I ITa WR3t® sjFoID 
8FU ftsJlft® c®!® «TR® i 3K5(, i£|fi) s(f®f& ^ 8 < P e ilw'S Combi nati on C«R® £(18 3j® 

C®H ^1-^5 cspl (Press) «.c*im., ®t ®i*[*rR3T (Detect) ®3t® " s fR5 i wife (Detected) “ft- 

8Rj -ft-c®1® (Keycode) ®t ^HSDlw Htfkn cw?i i ^®R^t ■Kwl'i <*Ht®t®R<i<i 

aisfiw %'3t® C«R® c<FR wf&t ^H^5R?r ’ffel I 


ROW BY COLUMN 
KEYBOARD MATRIX 



-Dwl^ <>R*w>*t J l (Keyboard Connection) 8 -Kwlc^ ^RfW*Rr mm- a f^R^ DIN 

(Deutsche Instute Norman) <plw4*R 'sp’Rrii) ^ f*Rsra DIN <i>M<p*Rl i a DIN 4IW§<1 f>tfsiiil<fr 

%*ir<£ 4iwS<i *t Me® ^ ® f*rc?ra din <mm§« ^t<m e t® ps/2 #R^ %tr^ <#f5® i #r^rm 

8FIJ $ C®tn> f®f3t f^js, ->i<i<)<i|!! l i i<i?[ <t>lc.-sJ*v •w8tl~»H«i 500mA «TR<P I 



KEYBOARD JACK 
>5Vdc — Us 4W-, 


Serial keyboard 
Pin-1 keyboard Clock 
Pin-2 keyboard Data 
Pin-3 No Connector 
Pin -4 Ground 
Pin - 5 15VDC 


41 Win 
key board 

;k Pin-1 keyboard Data 

i Pin-2 No connection 

Pin-3 Ground 
Pin - 4 tSVDC 
Pin - 5 keyboard clock 
Pin - 6 No connection 

f^3J § ^)c4|V!5 















^5#«t $ 


Prnffi (CRT)-4? « «r»J , «fH fcRr®4«M (Identification 

of the Major External & Internal Components of a Color CRT) s 


^ffcm oW (Cathode Ray Tube) 7 CRT 4* <jratTO TO Cathode Ray Tube i 4ft 4^ft 
Electronic Device, m mm c*m Electrical Signal -C* mm TO i <«ft 4*ft Special Type 
Vacuum Tube l 4ftre3 CRT fTO3 m\m\ ^ , 

CRT 4? Electron Gun Section-4 4^ft Heater «1W, H «1W W 

^ ^ frfe Electron Control Grid 43 TOJCT finflr® ^ Screen Grid TO1 First Anode 43 Beam 
» Phosphor Screen 43%*<#^ i ««. First Anodes 3TO TOTOI «Wft» ^ 

4 ifeSh Electron Beam Focussing Grid 43 Sharp ^ Final Anode 43 TOW 

Phosphor Screen 4 TOT® m I TO1, Final Anode-4 15 KV 4? CKW C3pt nc®#» C^TC^t 41W I TO #*I 3t® 

33 i „ c , 

CTtCTt 43# Defl ection *toifccs El ectron Beam W&K 3*3t 33, TO *t 33 I TTO 

%wt*tj c^twt crt 4? ^nrstr® m\*\ m ®t ^ i 


Electron beams 


Class screen 


Cathodes 


Anodes 



Horizontal and 
vertical deflecting 
electromagnets 


Phosphor strips 
Faceplate 

f^3J 8 WTWT^B C?l 

^Jt^rsr ^Itcetr® csr.lS^BcsRr (External overview of a color Cathode Ray Tube) m# 

<mt3 CRT'? 3tt3J35 f333f’t s 



Aperture 

mask Phosphor 

dot screen 


Magnetic shield 


_ Glass 
faceplate 


Anode 

K contact button 



Purity rings 








<j>twf®5ra c’iRw^iw-h 




Blue 



Green V;’ 


Static convergence 
magnetic grid 


Red 


PM static Blue 
adjustment 


Magnet 
flux 


Internal 

magnetic 

shield 


Clamping ring 


(a) 


Electromagnet 



Internal 
pole piece 

„ Direction 
of beam 
movement 


Green 


(b) 


(a) Red, green and blue magnets arounds opening for glass neck of picture tube, 
(b) Simplified cross section, showing flux lines of magnets. 


(CRT) ^rsrsfW^ (Internal structure of a color CRT) 8 

^rra CRT «tfos, *r«n s 

(^) TR (Electron Gun) 

(*i) (Deflecting) C^*R <3 


(*t) faR (Screen) i 


A Cathode Ray Tube (CRT) 



Glowing pixel 


Phosphor 

coated 

screen 


fazj s ^ m«iT5 C3 (Cathode Ray Tube) 

(^) (Electron Gun Section) 8 $on4H TH Wfl ftujFa 5 8 

1 i (Heater) 

i. i ^TtWt® (Cathode) 

« i <K3j|5if^5 (Control Grid) 

8 I fcfsrs fsp5 (Screen Grid and Accelerating Grid) 

U I fsps « 'Sij'lprrs (Focusing Grid and Second Anode) 

i i (Heater) 8 tt&ra ^ ^ i «rrc^ wwrcs<i ^rrwiw i 

(| * i ^jlW5 (Cathode) 8 ^ «wwPt8iPi, ’Srtf'wr 5 ) «w , l wm 

j ^ I ^ csfeiPpp fa*, ^ faw ott ^ 

| ^ i fes?f (mth ^ i 

■3 



« l 4 ! 53il5 ft© (Control Grid) 8 5515515®5 455§f 5 ?# *5 5R#t5 #1® i 4# 45 # 54151515 PiPi^h^ 
■JT® I 45® 45# C*# '4JI4I5M5 4155 I 4 55415515 551 Ptws. f,(.55!a'i 'S|(®i£M <P'fl(.'o 4155 I 55ijt5 #(5® 

msn® 45 515455 -ve C®15#®? 45514 551 *5, 5t5® RbijR® * 5 45g5 '355t ®(5#55 # 5 §j 5 ® 51 *55 ^ C5 45 
■5I15R5 #Sw5 55%4 551515 55155 515 45?. 45 54®? *55* 5Jt541® C455 555 54#5 #55 515515 f W< l5 CH5 
£(515,55 f5W4 551 I 45 5l5t '515515 #^j5®1 ® €|g®| #514 551 55 | 

8 I ^Tt^555tC#? #5 (Accelerating Grid) 8 45 51515 #451555 5 ®t I 455 45 # W! 4 t 5 ®t 5 f## 
C5515 5155, 515 555 f(555 45# #5# #515 555T 5555 45# 5?#^ 555 b|R|® 555 I 555555155#? %5 '5rtW®f(5 
«515 55#? (Coati ng) 45 5155 154 5151 551 5155 I 5#5 551^5 4#5f s t5l5 51515 ^555#5 %t 45 4f®5*4 ^ 4 t* | 

<t l c5I<p|Pi? #5 (Focusing Grid) 8 4# 45# ®t5l4t5 ### ##1^ 1 555 51ff®5 Tm 1 455 511551 ® 45 
515555 +ve 451>4f*f5l5 C451 515 I 45 5#5f*l5t5 5T15555155#? 511551® 45 5555 55 55 | 

(«t) l®i$H#? C55#5 (Deflecting Section) 8 f®5jFH5 C55*i4 ?p 5 ® # 551 ®; 5 ? 4'$5515 55555 4#® ? ' 
i 1 '®#5jt5 f®555 #? 55555 (Vertical Deflecting Coil) 

A i- ^f5®#(5 f®5|F5#? 5555 (Horizontal Deflecting Coil) 

51 C5#lf5? 5555 (Centering Coil) 

8 1 f*## 5 ! 5T145# (Pincushion Magnet) 1 

i 1 *R®#h 1®ttf5#? 5*555 (Horizontal Deffecting Coil) 8 *f5®f#M f® 555#? 5555 t555#r #555 
A#^#lf5%j#> (Deflection) 555 1 

^ 1 '5#5J15 1®5H S 5#? "5555 (Vertical Deflecting Coil) 8 ®# 5 M # 555 #? 55555 # ^ 555#5 #555 
51#5ji#f5fjf® (Deflection) 555 1 


« 1 C5#1#? 5J155# (Centering Magnet) 8 51*154® 4 4#®5® #5 ^5j #55544-4 #5 5155 1 4 515*5? 
45 55551 ^tft 5JT45# f5? 515*15 551 *5 I ' 

8 1 #(5555 4JM5# (Pincushion Magnet) 8 #f%5 M*f® 5i#i5# #55 45 ? #55 #5 55 ® f ®®555 #55 

45? 515 ® ®14#5 55 ® f®®555 #55 C555 5t55 I 4^ 5555 5 l5t55 $ #!5f55 1®55555 555 | 

5151-55551 #15515 45 ##5*14 g5 5515 ®?4T #555#? ^5555 515555 5?54 ij # ^tft £45 4R*p 5^1 
'55 ! 455555 f*5<£*)4 5555# 555 I 

(5) #R 555^*15 (Screen Section) 8 4 <715454 ^t® # 53# 5?4454t 5155 § 
i i 415 55®? ct# (Glass- Phase Plate) 

*! 5555 C5#? (Phosphor Coating) 

®i 4]'l?j#4lt®i® 555#? (Aluminized Coating) 

8 i 45#15415 W155f5t®4 55#? (External Aquadog Coating) 

(M ^#t5515'5ri155l51®5 555#? (Internal Aquadog Coating) 

® i 4J154t® (Anode Voltage) i 

> I U15 55®? 5*# (Glass-Phase Plate) 8 #5515 ##5 45# 45* 415 55®? 5t# 45 5151 fro# I 4# 

55®5 I 4# 2(15 1/2" ‘‘p 5 5R5 ?®f5 551 55 I' 5R5, ®t ®Jp5It5 ^5555(555 #55 5(® | 555 515 55J 555® 515^ | 
5]55#55 5554 55 %5 C55#JI^|5 (Rectangular) 555 f®f5 5551 55 I 55®? 5# 45 1®®555 5F 55555 5555 
55#? 5551 5155 1 ?Tt5 55®? Ct# 454555 #fiF5 5## 5JJl5®l5f5? 5J##5f5T | ’ . 

*15555 55#? (Phosphor Coating) 8 #15515 ##555 4515 H15 C5®? C?l#5 f ®®555 515< 55f55Il5 5555 
5151 55#? C45t *5 I 4 ®?5T P4 551555 5555 515*15 5*5? *5 I "5T#? %55 ^545S)5 5151 555 55t 5t®?(55 '5rt5|®2ft^ 
*5, ®55 4# *5® 51551 1?? 5 !® *5 t 



' Si8 . • . matinal • IWcw 1 ^ ■ 

Mm*^^ 7 ®*^****^**?' . elating) « *wn ^ <M4f ^ 

■ " ^ a#< 

*FPffit < Co1 or nl0nl t °j2_ S ^.T^^^rvi^vi; tjr^ *3 !#^ *&** ^ i:ra ' 

Tfsr^n ^Mt i 


'StC^-'O 


TsfOT^ ° 


Delta electron gen 
blue gun 


shadow mask 



blue 

phosphor 
dot green 

phosphor 
dot 

Delta screen 
pattern 


pas . <mra ^?ra 

<mra -sp^ i|W* ^ ^ ^ % , 

i i (Composite Color Monitor) 

*i «IW ™ ^ ” e ° 1or , W < fg!iL <m Ms^m «4» Wtw m 

„, m ?m *& ^ 1 ^ , ’ 1#fW ’ R ZZZlT 


Brightness 

control 


Composite 

video 

input 



1 


tz 

Composite 

color 


Red 

decoder 


Red 

gun 


Blue 
H decoder 


I ~ 

— _ 


Green 

decoder 


Blue 

gun 

Green 

gun 


l__ Color 
crt 


_ . r^*— . . . j -x n. iTr te tTST 









'Si'b 




PM static Blue 





■^HRt ^rsrsfH ^ (Internal Structure of a Color Monitor) % <4^ ■srf^ 'srsj^ 
Dm % 

^TO?i WPrfiPFnitir (Buffer Ampl ifier) 8 ^T?m 'sumftwnmt *mRi fc>Hji*it<*> (RGB) 

<Fm® RGB Pre 'SIPrftHFRllMd "5f*fr ftta RGB Sjt^tW ’TtilTr I 'JWif'iWs 4 f& i’RfirCM « 'Stf?<W*t Pw«H«H»l 
f*t 5 'Mjl l! 1(, < 1 > '3 ^«naR5I ^R'spvl'n 'Q '»lfJ<P)l=1 'S|pK*U>(.< I 

^Pic*ll5< (Horizontal & Vertical Oscilator) 8 <Ret*GM 4>(<jivi>l*t 

f^RtaPRm ft*WJI«TM» i.Q'SinJM cara«t I 'sifted 'fa ll fojH f>HOd»H I >l 

’rfrrc i 

RGB 35lt'5RJ (RGB Driver) 8 >5 faRfr Respective (Color Gun) <?F 'sumfimt ^ i 

^R«rv|«n 'Q 'sfdf^jr^ uj&sn (Horizontal & Vertical Diver) 8 <9'Srt>W « v»ifCf<>j!<=i ^srtaRst 
PwWbHM ft’Hn 5 ! « '*lfl><>Jt c 1 f^RtapRPl ft'WMW ^ I 

RGB ^^rfsr*Pt^it?8 (RGB Amplifier) 8 um RGB Slt^ra arts ^Ml? 

CRT ' <J m«rtt® C37M I 



.y"' ’ ag * ,w (Horizontal S Vertical Output Amplifier) .aS^m 

«l ]m (Integrated High Voltage Transferor) am 
3J <]«?•$ I q Rjc$p<p*R l 

(IHVT) * IHVT - CRT wrwl ^« ^ High Voltage DC ^ CRT CTOt ter *Rj c^t 

C^T^Sr ^ | 


^ (Mode Sel ect Switch) 8 ^ s ^ ^ (Swee Rate) 

’ros.faRmw afijmss? *mg i "” 

mat W (Power Supply Unit) 8 msam mat r*j4 m f ¥SIBw ^rmt^ 

120V 60Hz cmt^i aftm** *ca i wt%Tfc# (Accelerate) srt CT 

amrnT mtim® cmt^t pram?t, m matin? mam? mat t SfiBlD <jHms t 



(Colour Monitor) 


WC^^-8 % 


Wtt ^ 0 


mta 8 


the 

Mechanical Assembly and Electronic Parts of a Dot-matrix Printer) 8 


Jtoofam* (Dot Matrix Printer) 8 fe*t? ^ SRfem ftti* , ^ « nf% ™ 

f^ ?%? 'smtrnt ?m mi , mmams ^ fttm i . g m 24 ft tR me*, cwtm *rt? mnrnr 

'WWX ^5? foR ^RT I 4 ISf^tRT ^ I 

7 XD 5 . 9 XD 7 tmitl 7 >d] 5 ^-mT^^Rl^c ^5 
7tmt'S5t i ®t§(Rt7X5m35tFR f^M? 

frrotm fms <ms csire c?f?t? (£)w mf% mmm fimrc* maw? §a? ci>ta *rc? i wi, <?t <tt<# 
wtr <7t mfft rto mm m? m? i 


l 









ft* CTfltora ^fWWT *ntal? ^t I ^ ***>* *ra e& ^ ■*& m, m 

^^wt*rora^f^iH5si 

fsre ^ CTt 5 ict ^if^i «no» *o to «rrc» u*nt« «* to i to ft* ^-' s ^ Efts ^ ^ 

ii'stw ^fit i 4r®^w ww^s.g^s^i i 

^.-sui^ ck^s 50 c«tw 500 ft *wt *nn i ^ ^*ji ^ ^oififara ^ 7R?m 

■>tf^5^ -TO ^Bf ^t *t^ ’11’BlWt ^tH I 

ma C^rt w* ^ n< m ^Mtpn. *** 1 * ™ fi( ^ ***" ^ m ^ ***** 

<^^^|TO, 24X9^40X18*5^ 

tstfirei ^ ^mh ’To ■sr® c®r«rt *tpra ^t?t cWbwi g<pI*iRi!u (lq) i ^frot Rfes ^ ^ 

CiHt 'sj|4t B I TO? esfBt? C<Pl«lPifi> ^t*nwt I ’ 

• • • • . 

!*• •*! H 


f&aj § mate 



fan g V5& xrt®^ (Dot Matrix Printer) 







-■naniovewi’ :«pit : -^hoiwn> 


adjustment 
factor feed- 


Papar supports tof imc$er*ted paper patti 


|Tfac^,%iC2K^r^d w 
^fltecicrteMBf* 


Platen lor using single 
tiiaats of psp#r 


Manual paper advance fcvx&l 


fdr^h^dl 

Supportrod 


Frtotioad 

wiPiheatsMK 


Timin^df iw bet 


Ribbon holder Printhead signal 
. control cable 


Paper Pail rafter 


Paper bail 


f^3I 8 y5T>~'5JXtlg^ t£f^T?f 


^ <^5N worn (Mechanical & Electronic Parts of a Dot 

Matrix Printer) § 

i i (Printer Body) 

* i <FfS^ (Cartridge) 
v i *tiem (Power Supply Unit) 

8 i < 1t N 3'?rl^ Sl^rwsrfa (Power Transformer) , *...'. 

<t i (Motherboard) 

^ i (Stepper Motor) 

H i f§f^ 0^5 (Print Head) 

V i (Timing Belt) 

& i (7TO (Sensor) :" 

i &mf¥s CTiNhi (Paper. Feed Roller) 

2>i> i (Tractor) 

H i *trn*\ (Control Panel) 


3ras ) 6< i > 







Head gap/ 

adjustment A'“^4 ..r .VA'r^vr.; 


^F6rt <ffe (Printer Body) 8 a(f%f& #s *rm ^ i 

^5 Wf®n froi fcsft l gfeoe f£H>R ^r/sR 5 ^ 'SHI i 

4 w ^C5R# ^#-C^ ^ *iTftR5T <ttC* I 

4WS!«1 *iTt17H 8 '^C§FT '^tllwc^ ^tv*tR 'S Option-^^Pn^ >Q f^ftS ^ i 

^#sr (Cartridge) 8 sifafS f?HR ^l@sf ^ i f?t?R f^Fsiu ^tf% <*ilc<p t '5§- 

'smlB^i tSf^H C$}5 R»^!<t fe?l b c *ili>c r t <pw i * 


Paper supports lo# iractcr*ieed paper path 


TfBctoc^nctoviQpd 
sofedcf tes%r 


Beer eov^r (top oov^r | Piaten kx using srtgie 


sheets of paper 


Manual paper advance 


Timln&ftliivQ belt f Paper bail Utter 


Printhead 
support rod 


Printhead 
with heatsink 


Tractor teed 


Bicdon holder Pnntbead srgnsl 
centre! cable 


Paper Part 


g fsp&tl ^f©5r (Printer Cartridge) 








(Power Supply Unit) % ^-^TtflaiS ^fo s||g<p i 

^fg ii){% C^^St 1 ^)ft> fepgft^ <kH!(.^(/o 3 ^fJ £g^1w%l ^IfS^ ^ftttt^ OTT I 



fe 3 oft'Qm ^Ttuit ^SfSj© ( Power Suppl y Uni t ) 

(Power Transformer) s tuf© ^OTfif'^Wit ^trrm ^ c^mrm 

C'»ICj5«f ^(.<1 i 

*iNRc^ (Motherboard) g ^-^otfib* fiW^RRi %rora c*rt^ 


V 


A? 


Print , 
mechanism 
driver 
circuts 


Interface 


Characters 


Commands 


pc 






ROM 



default 


! 

character 



SET 






RAM 


L 

downloaded 


-9* 

character 

sets 




j 


“> To print 
head 


Chrriage 

motor 

driver 

circuits 


Paper 

feed 

motor 

orivcr 

circuits 


To chrriage 
^ motor 


>» To paper 
feed motor 


_ Position 
’ sensors 


s (Motherboard) 









<U<13II<J<P 


< pR v iS^i<i 

^ (Stepper Motor) s ^-yrtflsf isrtto < 7 tbn?[ x5?i wstr «ft^ i fgp$ ^ 

3,l ' Stlw ^ ^ ^ w ^ i '5 hj c^nra c*\m ^<f <?rcmi 

Wilfa ’I? <Mt,*i5 ■??! i£R^ istt^ ^s? ?s^ ^ra | 



■fe g w'tH ^ft><i (stepper Motor) 

■^T% G® (Printer Head) % a s, <rt c^8 1£p$ cspRj ^rtsdwrt ^ w&- 

< wifci*i.* W ^ i ^ ^ 3 # to i 


-*rj'iG«si 


Miim-Re$ titration 
# *, ^ ^ imk KnoM 

top** to** Duty W rwd.fcwfcvw, 

*iw t * N$h 'io#^e <|yc% 

Q v^ mTi 


irwwt ^H| 

Common C/crmp So* ^ 

0&*C*#^4gr damp#r*g 

Ntoo^d^#Nol 


iewoltog Ad/ystoum# JOte&s 

wcludfog off+oomtoct ove oi oosfy occessibie 
w» til# Hop of fH# hood 


^ foun< * oM pocked, 
& 99 IV w«t§* o^^bocfek»H . 

Hiffcf ixtemfcm Arm 

Dnii0?iod to Hokl o 
7 bo* wide, 50 to. 

tH^boHng system! 

Micro-l?egl*lraiyo Ktoo&s 

Arjfi.bocMaxH, Im&er & 
Wr«mH»ff©e 

* Two. sop* corird Smobf 
fer front fo Hocit ond rotor# 

* s^ttofMe 


BoZ/fleortog 
f?cy /Norton imk 

IlMdm Wm$t 


2 Dot -Matrix Print head 

(Timing Belt) ? ft# cw fN® « cuttc* fB 

c 31 ^ (Sensor) s f^lM c*m <i^iw srtw ( % (j,) c p i‘=fra 

C^TO (^) <7TO (vs) C5pl (7TO tvs]# l 

C*Mft c» (Paper Feed Roller) s <fl% xWjw rnlgslft (Manually) c»WRrftefir1*w (Feed) 

iW^trr^it^r c*t*ffir cwt^ i 


(k)<X-h 






(n)^<:-kkiw^ lass!*#*- 


(Tractor) s (Continuous) c*Mt?t 1*l%r $fl$3 W$ ^S'l 

5nte^ ?rt : to l£t%3 ^ ^rwra *M> *fw c 9 t < iTsJ ‘Fts^ ^t *rra i 


SPROCKET COVERS 



f&sj gjtfc?! (Tractor) 



■ 

^5#* 8 


*#T « <K**HM-fasp, (Parts & Components of an Inkjet Printer) % 


(Inkjet Printer) § 


C?f i$H>R High Speed Ink Drops Rfe“?i t£H> <^t C^ccilc<p 

InkJet Printer ^ i Ink Drops 0.06 RPiRmfa ^ Drops 0.15 

RPifcfc R ^c?r *rt^ i tii fer^R^ ?ii^n?u <$<? erf% ^jiwSitsra Drop ^kic<u 

10 3 stf% cplMW 10 5 Drop Rel eae 100fi> 1§t^> ^ I 



fel S 3,^0$$ 


TO WWTf ^ fcpjrf^F bk%? C<iRc< 1 4T7T fWf 5 ^ ^HTT i 

b l ^t^g 4lRi<i ^ ^ ^rfferf fei c^R ^f5c^ c^R^r i 




0^8 




(Parts & Components of an .Inkjet Printer) 


o 

o 


i i (Printer Body) 

A! (Power Supply Unit) 

'S i ^rl^Wlvb (Motherboard) 

8 i (Paper Feed Motor) 

<M (Paper Feed Roller) 

^ I C^r (Home Position Sensor) 


Hi (Timing Belt) 

i (Print Head) 

* 1 (Print Head Positioning motor) 

)° i ^§fcT »f (Control Panel) 

H i (Ink Overflow Pad) 

Hi *iTfal*Tl®i c*tf? (Parallel Interface Port) 


printer parts 

Out *r$y 

fomcw tfvit troy la food 

m®B m&$® md i ® dkm m 
popw pm 


Hp*€«®Kh 

lit! dm imy I© bod pepwr 


«ol dh 

Rp bis guicfo ®pm to 
<Qteh iks printod p&por 

Pep#f wwfefc g-uid* 

Adjytl thk gabb to fit 
cbsffl to tho of the 
p<*p©f m Hho In troy 


fit iray 
Rac« pop#r m&mmhpm 
*fl iroy far pfmhng • 


Topcovw 

' Ut itc ipp cmw to cficwvgo 
(fi© p«int eortrbgo* 



Pof»r bffigfh gold* 

Adivti bis $ y kb to fit dote to 
b© emd ©I the p&pm m dm In 

bay 


ICO *cr#*n 

lit© iHis semoit A© to©*# yoyr 
fboto* o*d RMgmw © 0 on$ 


Input boy door 

lift (fib doc# to om bo 
< 0 »«i itett ©nd b© 
cfirccf*prm.fer>g pod 


Htototroy %\«hf 

(•b« tfid sfidor to ongogo 
o# disongoQ© bn photo ircyl 


Photo tray 

14 * dm popm cotdh to bod 
pfiob popor In to© photo 
froy 


f^T^TC?l <3 ^ 5 R*t 

ft* 1 * ^ (Printer Body) s «if%tf© ^ «nw, to tot 

trtf^ts , sft%r fror frsft i fsHfa f^m 'sr/sw ®rj *tt's?ifa ^ 

S <f 5 d£il c i ^Txrc*S 1£i%fa ^f 5 ts x l*T 'Q 0ption-' 3 T^ f?rc^ 'Q Wf i 






... :: ■ V-;^ ' 


:;i£> s T . •*:, • ’?•'; 4 &....•/ 

^ * • . f f^-Vk ' «• 4* -• ' *:'. • " ' 

i i '%Z«l '*%%■■ ii*>A ■ Jr 

5 \?|»; .-• * 


^§R[i> (Power Supply Unit) s stfsfi) ssrw f£t^R3 4?# ■'Tt'SHt? s.'SRD «rtt^ i 
i£(f5t C'»IO’t)«StM 8 f®f*l Co|cn)t'S? ^\' ! TI'3' : 3 I RR>f) <K" v 1l<.'l(. , vs «HJ 2|(.<tM*?R ’Tt'OTfa OTTT I 

*ttsrafa (Power Transformer) § ’ft'aut^ 

TjSRa ^ £t^rsf% ^ (?n?ni c«fc^st 3 jI»i<M?i w i 
vRWtwl^ (Motherboard) s l^'vlwa Iw'swsi 

< 1 = 1 ! ^ i 

^<1 f%^i ^ ^ i 

(Stepper Motor) 8 $jr> 

i fat# c^w* 3 U'Stiwl?r c^ 9 ^ *u>3 

<u<^ i c^ 9 ^ c 9 ! 9 ^ ^fBc^ c=raB( ^Plw w ^ i 

{gpjj C^IH ^ ^Sf *sw ^ ! 

(Printer Head) 8 1sH> crcv^ <pj1wBfil ^°\ i f^PT^ 

^oTl^Ts ^5T> ajf§ <K<I I 

• *51^ c<pfr (Timing Belt) 8 ia^ '<J>c#^ c*rl*n^ ^ ^ i 

(7TO (Sensor) 8 4<rf& otrmv&H 8 c*m ^ ^t 

^5HJ CWf, C 9 * 9 ^ ^RTfa C^TO, «fRl*tt Ott&.lftft 

^ (7TO I 

c^lwcw (Paper Feed Roller) 8 \sfifa ^TPprfPl (Manually) c^i^rm 1ai%^ 1w (Feed) 
wf ^trr c 9 ! 9 !^ c% ^ c^Fit ^rm i 

5it$3 (Tractor) 8 (Continuous) c 9 ! 9 ^ fw W^T Slfe ^ i 5ilsw<i , sit s ^TW 

fai%^ ^ ^f5 9 fw c 9 ! 9 ^ ^t ^T5i i 


ffcg § ^ntn^ 


SPROCKET COVERS 



f^2J §§t^ (Tract ur) 

c 9 ! 9 !!? 1^5 (Paper Feed Motor) 8 4 ^u<ifu c 9 t 9 Tt^'^^i§f^t^f^ (Feed) ^RrtwRi^Ksf ^ i 
9 l%*t^ C^TO (Home Position InkJet Sensor) 8 ^RWt W$ ^ 

^?rft 9 rfw x ^ CTO i 

^^ 9 rfSf*^’ 5 ^ (Printhead Positioning Motor) 8 <*rf5 ISf^^ f 9 !^ ^ i 
^ *m (Ink Overflow Pad) 4 9 fJts ^FsR^ ^l(«ic<p ^c?r i (j" 

9 tTt^HH c 9 # (Parallel Interface Port) s 4 c 9 fttS^ ^itw 


<qi<lRll^ 





ftem (Identification of the Major Parts and 

Components of a L ASER Printer) t 

<m * *** (Laser Printer) t ct f£f%r wm *oa WOk *Rf ^ ^ 

i < TO’tpw i ^5 wra omitma^-m&250 n 

*!** ^ ^ 300 1200 * ot^is^ m I wwm fit*tcra m t* 

rrh'Po ’iNPiPf?^ ^tc®t cnwm fsHjfa ^ ^ 1 



3 Tt*ffa c f® £(1% 3000 *ft? 'SRJ ^ Cartridge W ^ C^IWI Maintenance 4<j ct$ 1 HP 

m m Routine Maintenance ^ ^ 1 Cartridge Rechange **t mi, m* nj?s ^ c*R Refill 
Company Cartridge Rebuild ^<t i 


Laser ^ Tf Light Amplification by Stimulated Emission of Radiation i <4 

c®iwra ?Pj ?mt? •‘HImSi* fsp$ i c*rami %hm 's#f^s <F?rr ^ «rrt^ i c^rm l§i%j 

Xerox Machine Office Copier 4? tot I 49 toj Photosensitive Drum tflw i OT W ft* 
Wo mx, rn tw RRrfo c®^ <jft| ^ ^ ^ ^ ^ Powered Ink 
Toner Apply 99 i R'oS’RT *C4WC7 ^R .fllw Electrostatically Paper «n inked 

Image-®Wt Heat ^Rfsotsi Fused 










« -^tvs ’®t^T I <^ 'Qaflft 5 ^ 43*1 333 $*1 High Speed-4 ft# '3tft& 
CT^jt 33 i 3l3l3 e F5 4fi>3 Speed 20,000 Line/min. 4 ft#tt3 43# C3®?t3 ft^3 ^(•'® Laser Beam Produce 333 
Optical Deflector ® 3#3 43 331 ft?3 sRtf^s 353H31 33 i Optical Deflector ft 4j|C3§l3 ®ftl 3t3t 
| <$$ Laser Beam 43# ^DWH 513 <3? ft33 33tiftt Mirror 43 3t3H3 Swept 3C3 43# Metal Drum 
tfl^ ft 33 ^tf®® 33 i SjT 5 # Photo Conductive Material ftsft i TO, Laser Beam 3t3t 4T® Electrostatic 
Field 43 3(3 i 4 Electrostatic Field-4 Toner <?TOl 313 i 5t# 33 333 High Speed-4 p® 3K3 5 43?, 

313 3?F3 4ft3 3lt3 ^= f l3313 333TO 4JK3$|3 ^t31 ^3 I '3I1®I<FM C3W13 ft«3 43 3 ft 3 t® '=H(.33 > «t3l Laser Diode 
3m l3 3=31 w 31T3 5 I C3Wt3ft(ftt3 43 Cleaning Unit ft «<<Uk'® 3#t 3ft*t>l< 3t3 i 

c»i^t3ft|ftlt33l3lft^'SR' 1, t (Major Parts and Components of a Laser Printer) t 
43# <?TOt3 ft(ftl3 C33>lPw l 3 ® ^.C3<tBP [ 3 3t CT 31t3ft3-43 3 5 ftT?P‘t3 (Combination) I C3WI3 fttfttt3 
^# £[313 432*1 lt# > ^1®!® TOffl3I '5Tlt3l ftf®^ ^C^llwft I ^3ft 33t3 4(.“’iktft 
S i tcspst 2(1333 (Image Processor) 

s i 31^5 C313T3 31 31^s 333131 'S3TI3 (Charged Roller or Charged Corona Wire) 

« i ifftlwnPlft® 513 (Photosensitive Drum) 

8i <3t3ft5 3fsff3i <ftt3l3 (Negatively Charged Toner) 

<t i ^TR33f3 (Fuser Assembly) ® 

®i C3W13 (Laser Assembly) I 

4 5F51 TOflH 3R3«t3t 

S i 3t'33l3 3ttTft $$f# (Power Supply Unit) 
i 33#M C3l® (Control Board) 

® i C‘T'113 ft 5 ® #3 (Paper Feed Motor) 

81 <31313 ft 5 ® C3I313 (Paper Feed Roller) 

C 1 ftrcftfl C333 (System Sensor) 1 
® 1 4cftl3 3TR33 C31® (Control Panel Board) thrift 1 
Basic Laser Printer 


Components Toner^ Scanning 



fsa § CTstfa 1$iiJrc33 '5R*( 


£ 






(Image Processor) % tjm anTPT^ mm, \5fiJtw *!§<*$ ?m ^sm 

3 ^"f ^n, *nt® ’t^rife && fatf^ sn?i% ?rm i 

^ 1 #s am * Wfe -*m «Tura (Charged Roller or Charged Corona Wire) s OTTf 

f* 01 ”* ^ ** m 7rm? ^ (Drum Surface) « 'mi* WWil (Paper Suface) <srj 
wig * 5*1 I 



f &5 8 WHIs *t St #5 >a5xra 

(Photosensitive Drum) % (High-speed) 4 ^ mfe 

4wl «Tt 'gM* «ps^g> ofry iNft ’ 5 i'Sp 5 ** 1 ■Jpc^f, 5,w8t (Image) c * 5 Capture 4 ts 'S c5HI«jc < p'Q 4 t* 1 

^ H t , ll5'B o|^<(^ cBHttf (Negatively Charged Toner) s ti>HM (Toner) Power Ink *t *>if% 1 

N egatively stf *** *k'5lo'iiPi|D'» S 5 lC*ra W®?* fc*Rl sfCSW W ^ 1 TO, ssttJRf ^TtW 

t^wm *Ul fc*wfiJFu ser Assembly) 8 ^ W 4t%s vs» vs m (Heat & Pressure), 

'sjsfts, f45®[ *** ^®tlv(.<p ^ifll'aloq (Parmanently) ^§vs *s<ti^ 35^ 1 



fe § j Rpv 3 'St!-sj 

f' 5 ' 1 * r (Laser Assembly) s cro* m^Pw **m sm cm® in *** 
w fror giro sfarrn (Apply) 1 
’Ww s ^(.ajh "'Wwt^ra *f*fTW fsH>B g Option- 3 !^ « i^rtti 4*1 *t* 1 

~ ^Pt^( Po wer Supply Unit) ? <fiw!* ief%* 4*# ’imra sritn^ *it*s 1 ^ 

^ft (.'»i(.^«i(,<p t«lt*5(.«i *mts* 1 ^ 13%** f*% ^sri stwm% ’it'am mt cwn 1 

crora (Sensor) s 4*sfi> <m* ISt^im 4*sif**5 crora «nc* % fit%r <f®bi osrw *1 **t vri *s<jt<j 

^RJ ( 7 TO | 




gwifg* 

cggig -f ^5 (Paper Feed Roller) 8 gftB gBior (Manually) cggtg IsHftg fg 1 ® (Feed) 

ggn '*rr?r ®ngm cggm egg ggg €*p®n gm i 

<?iTO^5t^3^'®T?(WN (Block Diagram of a Laser Printer) 8 
arm gg*g amng 1g%i5 fgfgt g>ai4(T3 gttg gntfgm ^mgm g*oi gto? i gtgg^g go>5- 
i i fg#( Cleaning) 

$. i gsfegfa (Conditioning) 

« i gl5fi>s. (Writing) 

8 i w>C's*tf 5 t? > (Developing) 

<t i Simtfg?. (Transferring) 

\jj i R>5fe (Fusing) i 

%ftrf^s gigg^Jt^g ^1*001 <M-tfl<lPl Wsfi OI ■3T5T® gt®'3gflg mmsjt <UW5 ^01 SflW, OT'St'T! 3*1 ‘'Ti'QTTt^T 

(Power Supply). g>tijjrg (Bi® (Control Board), cggB gttf&l SiSfaS (Laser Writing Unit), at*! 
^SP|5 (Drum Unit), (Fusing), cggB ft 5 ® miB (Paper Feed Motor), i*RTB (55^ (Gear Train), 

cgmg (System Sensor), 4«al*1 gita^T (Bl® (Control Panel Board) 5®>Jlfn I ^ ^FE'STITB’l^a 


Jt|$J(/ij C®T$fB f5|5>|w?i <p|5l<(Pi IB 5 ®B)gm fa^g 8 



(Operation of a Laser Printer) 8 

Laser *ft*B Light Amplification by Stimulated Emission of Radiation. aBFB 

fa ( -C l egg 'siftM gsf’B (Photo Copy) ^gglFig ^gg gf®f&® i g«nm »j&m gf®fgg (Image) <mf‘iw<l 

ggfrgfggtff (Photosensitive) atom ^gg ?®fg i gra gt^®B gt “C5BB” (Powder Ink or "Toner") 
>6cat gnfg gf®fgom ^gg gang gmt gg i 4 am ^os gggtgg gp®m gf®## fsf® tgtoi 
(Electrostatically) ^m i 'af g® gg i ’Bourn gggggg ^gg <Mfg^ gRsR'itluw ®rcgg mtgjoi ig^sf (Fuse- 

®ng gang 4tg w gmt) gmt ^g i 
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wife* 


Wo 


‘pf-HSOls 


c*t*iRt 


2jf^Pi‘y.^Rl'a<i f^j 


UfaWfG?. 

^t*i 

e Tf^%5ra^TR 

*w 



BS*?£gj 


dSM»'£ 


OT'WTO SSfife 


| Imaging 
Prum 


$ 

5IT>ra 



1 ~r~TTV T-3 — 

«n?RT 

^ 

/ ®ntt> %r / 




, ' - 



Ssr^ 

Be^_m Seining Path f 


*f 

Beom 


w ^Mjnnisirt 
^*1 Lens 


«nspo *ntt> w 

fw ( , amRT) 

fi*5 S C^TSfm 



KIP 

Image gjffcr l 


o C c 1'Srl<J fsf%IW5j £H7PT 


HP Page Control 
Language (PCL*) 


Adobe 
Post Script* 


Unfarmatted text 
only line printing 





Raster 

Image 

Processor 

(RIP) 

K 

Raster 

Image 

Memory' 

Rew binary \ 
dvtpattems / 

/ 





^ ^ %ffc* im ^ ( sweep) 

to *m *ra i wr*m ®jh erf9p?rm Pmm *nfc® tro *tmi **t **, f^ 

0fcm TO t%Ff- TO) (Back and Front) fit* (Sweep) ^OMgtORl ^ 4fc% m 
i 5fl?ra §4? stf^srf&w ^ ^n#s ^ -#m '^j 

i * 




i 


®l%; 


(identification, of the Major Parts of 

a Display Adapter) s 


fern (bl spl ay Adapter) 8 <qft 44 # «rtcprt ws f mtt *&* 

(Expansion Slot) ^tt«f 4tE^ I 

’Pfe 8tf^? ^ <pm stoned 4TO em' ffwt , 4 ^ft 

434 (Construction) 8 aftfw ^ fet 4 fk> 1 w ? 

(4 s ) f?t*fa CTCT# ctw i R ?*tt 34 1 

0*0 ^trRsfe 4i csttsnR? ®qj «*f -^4tm ^ «nw 1 

ct ^ i %g amfi fe ?&, ^angiiTTO m 4t«w% %*i mm <?K?rfei> ^ 1 fe^g ms\^rn 

■ *fi^f 1 1%w 4tf^ 1%$$$ <^nR *c® oft gpc^s 

50^ 70 4R % (Read) W*IW, .4%® (#taf) CTO ^ s#Rr? % 44V4%RT c«Nftr, m TO 
gg * mc ® <2rf ^ 40TO “CTCTlft ^Tff fS*rca (Memory Map Di spl ay)” ^ , 






(Working Principle) § fcs ^ s 


vovsi 



§ sJIRpsi (Graphics Adapter) 

sfm wrstffc?!? i 4? f^rc;*! ?t^.i 

(Tff^ ^slBt i 2K c t ^ 1 ? oswic^iuc^ ROM - '4? ^srj tef? ?t? ^n^f^'j ?t 

ft>C4<i WR ftR^ \5T> *01^1? tef? I 


^ tefas *i%p ^if¥cB< ?m? fifcw <ra crt re ow m f^Rim^ 

(s, 7, 9 ) ^rt^ 1 ^irr^n^ 

4 <r^r ^ *irf&t? tel? 3 ? 1 filter *n$w« *ri crt ^hr?? wjw ^ ^ nn^f tef? 1 

W?? Invest ^5tf>? TSR? v©<p^H (Identification of Various Display Adapter) s 
^St f?te^ iM f^TCSl ?R^ 33? ?Tre i 

(^) ^RRtCT? (MA- Monochrome Adapter) 

0*0 <pMI^ sfrf^ (CGA-Color Graphics Adapter) 

(*0 sllR 4 ^ ^j|^1?>t? (EGA- Enhanced Graphics Adapter) 

(?) f»R?vs fiJlfrsj ^iilc<i (VGA- Video Graphics Array) 

(®) ^Tt? t^fi'Q sitf^ "^UTC? (SVGA- Super Video Graphics Array) 

(^) (Hercules Adapter) 

(t) fittfa* WR? (MCGA- Multicolor Graphis Array) 


0^) 4ss|U>c^ sllR 5 ^ "^ij|(.<i (XGA- Extended Graphics Array) 

t^TC9 o ?Rp<l ?R(>|«1'il<j sftel ■^5' j ^ 

^ c?# fanj^H 1 ‘te’ (^) ^ 4?fi> <* f^? r ^Pu?c<i 

life's & f?t*S3 J 5f 9 t? C?t*T C^fttS? C?f3T5 ?S£?T5R ^Ww<| ?l^blRl\s ?tre I 

^ CHC< ^ c?# Rc>ic<kb ?tre? 1 wife strict? wri && ? c? r c^R 

1 ^tST3 fspSfMti Rt^HRI Wl? ^RJ 

3T? I ^1^ fW?R f?c*H<l Rpc^cI (^iRt^TM C?f?) C^TtSf^C^ ^C? fs{'0|<JC< > 

W[ I *\\w<\ 'Q fgf^t? ?f5bh«i|<p||| ^ "^WfD v f?R^ 1 










3 s f*HS5hi c*iRit<Ml c i3 



tsar § mwiwm*i f^rcsr wksHM? 


MDA <H^5 Vo 3>jl«§h X ^C *Tlft CTO 3TC*i#.W TOP I «|fgfi> 

^o 43 ^ 'oiH?<pjifll v58v f^^r (w&) C3c^j*i3 ei^Pfe ^ tof | 

'£||f^^ 8 aflf^f ^TOhi>i3 (Harcules Graphics Adapter) 3t fl? 4 

4^r%£) 'Q ftfe4 43 ^fw 43 # 3^rm anf^ i 43 mo fe r r^n rf 

3fw 3>3t 43^ 43 'otf^sjH HdS^ C3& ACb^ Co TOf | Wt^t*t>t3fi; fcnfD ^3tC3*f3 CTO 3U31V 3^3 | cTOS^rt 

C^ CTO 43^ ijf& Wl3 *i«i^n WlC^C333 4tf3^ CTO : CTO5 

WtWt^t3it 43#^t3t^1%f^8 CTOtfe ^8 R»W|«|$G 1fcf&8 TO#3*C3 I ^ Sftf^ C3SS*3 2ffef§3 

W3T ^8 f%C3t3t^ 313*13 '©^ frc«ll<ll$D 3 t 3 *tC 3 f<v»^ 33 | 



fe S 3tafov5Pj»i. £ftf*F^ wns|^t3 



' ? Ft 5 II? 4lfe* 'aul'#M>fa 8 ^HI? -sJlfip-si WtEhfrfa (Colour Graphics Adapter) t ' 556 ^ sj«rw fE^rcst i 

^i^rvh ^5 &(.<p|wRic<p ia 4 <7r5 ^ ^s, ^ c# -bo 

^ ^ i wr last's %r$r^ t- x b- m#i? ^ ^ i ^rmift b-of& 


<pjIc-sjsI^ ^efl> ^K<J | ftfen Jvjl'tslvb 8o ^tt^I '5[ , Ttt3*R'3 ’Ttt’fT? ^3 i f5#tiii c<l'%M« fr (^8o x 

«,oo) ■fit <*r ^ i <t>Nwfl ^rat'tt Cii^rfw ^ ^ strc^ i ^shete iEfi> 

<m (.'•!> i csiwmTa ^jra?i<i ^nm 4<rt vfi> 1%?f 1%^ ^TfasnSE ^mra i^rtt# ^ , 






'S'S'S 



RGB monitor socket 


fS3i g artful ^UKST^Sl? 

wrertf^ra ^b-8<? srtsuw tw^tbim?! -jti^hj *Pi??'Rwn font ^ i 

?ns5? '3TK«t !» f*tW?t fsTjlt’t <W(.^8$1 « *ff ffoira <p [’ OI$fl I ^stl fo^ 

(Female) 'spfK fsau 1 ® 1 1 J» <p|wBsfi> <M c il<i >iI*i5m fife's IfotfosT j3l*l*H«<i ®rj iff farTra t tfri§<ifi> 
’ijMMh fer^ra ■^ i Ci<)w>i fo?rct r 

^jliRihw 'Sffpstfjft (^4 t 5 !^) (EGA Card) % sttfosr WFsHM?! CGA ^Fs 4<l ^®3t 

^ artlw ' s ffF5t*foi (Enhanced Graphics Adapters) ^t tfw ^TE i iS>i%8 ?TtW ^sr^foiTi 

2R5M *|5|« I tfos ^TFSFS c5?f5 4>Jlw5l$IC<P b- X i8 S5T> ^ 'Sffo T5fo)->£) HXi# T O l tS'fl >4' fopfol ^ 

< p|(.'»n ffoHfo TRjprM ^5T Tit, «J8 1 


1. GROUND 
2. SECONDARY RED 
3 PRIMARY RED 
A. PRIMARY GREEN 
5. PRIMARY BLUE 



6. SECONDARY GREEM/ INTENSITY 

7. SECONDARY BLUE / MONO VIDEO 

8. HORIZONTAL DRIVE 

9. VERTICAL DRIVE 


9-PIN D-SHELL 
CONNECTOR 


FEATURE 

CONNECTOR 



8 ^fsr4 

"■^iHwi'5 <\U?m fWikl^ wi Qc*pi ho \ 







<rc<^ 



\$\38 r#^ir 

1%f^6 sttf^r ^ijrs (t$fw) s c54wHf®f?i rr r#r$5!rr^ rrrirm Pu*5^ 

(Pf^A) (Personal System-2 PS/2) sRfe ^tfetR Rfert rr i f^mA RRRRRifet RFKR 5 

\SflvdVg>4 Wfa CSHT sftfw WRR (f%%4) £Rfe RT^RRt 1 


Graphics Processor 


[DVi 

Connector 
TVA/ideo 
Connector 


Interface 


VGA Monitor 
Connector 


g SflfTp^ 'Ojj|(<l 


wsrR^ r^t ^ffeRR sft?fes $(t f*R f%f%4 rr£ few ^f%fe R>Rt ^ i crir 5 ffert 

VRAM (Video Random Access Memory) RRRtR ^feCRR sRRRO i ^wiwN Rt 4 

^KTPiT C<MWl Rpfi^R <47^5 '5FTRRT R7»R RR I C<P*S*ii, RCRlwH*! rRoc*KJ RTRtR'Rs & f*RRR ic<T> 1 

fesrRR rjr^s f%fei£| Video Connector, Edge Connector, BIOS, DRAM (Dynamic Random Access 

Memory), Oscillator Crystal , Video Chip feiffR ^\*hTSR fahjRH RR3> i 



f^nj § ^R>c£Rt>v5 foRj's ^K^t*rr?f ir* 


fsfe ^jRr (v£ptf^f§N) 8 RRT^R W® ^R^t ^rfe RRR Rfe RRR SVGA 

4 t fl5 R RfRWRt 3RRR <P^t RCRC^. I i£W fe PCI/VL BUS R^jRi ^ RRvfelR rM<k.<iIc^< 1 ISA Bus 4R RTO 
R^t<iMR <mvs> l 

^jl4WRRtfr 5 aJtf^ST Cfe^ (iqfapt) S Rfe$£RR R^ft RJR^s VGA/SVGA RR^t fe^fe AGP 

(j^ R^ I R^RRsT ' 


R ^SR] AGP R>R2$R CRT^tRTSR <Ml 
4 RR^ R^RvSR f%fe RTtR (fertR) RtRlRR^ 8 CRRlRfe CR7R 5 V CRRtRfe Rt ^RRR RCR RTtR i AGP R*R^R 
I*Rr PCI RtRR 0R|R 1%fe| R^RSR 2RRR iRTtfe I (TWFft i CTRiRfe CR7R 5 8 CRRRfe RW feflR RRRi fe i 












8 




>Q ^srstK ^*1^ *Ffcm (Identification of the External & 
Internal Parts of a Mouse) 8 


(Mouse) 8 (Mouse) ^ Rt f^r c^f©R (Button) ?p#r$ 

i ^ *\m<\ cr^tf© ' s r© <10*1 ^ i £5 ^t=tp? itf 

, srt^R ^rf^ro <fs<r i 'srf^f x-Y *if®rtf^, f^i^r, xrt wRt c^R ^ 

<p<ic© ^rm ^c?i i 



8 (Mouse) 

*<lWu (Types of Mouse) 8 nWr© (k*il4<) f%f% ^ 

> i cwtfwH , srt§R (Mechanical Mouse) 

^i WtR-c^<p|ft<pjh (Opto- Mechanical Mouse) 

\D i *Ti^T (Optical Mouse) i 

(External Parts of Different Mouse) 8 
□ cwlPtojh (Mechanical Mouse) 8 
wiPr<wr«i ^i5>i RR>jj c^iPwh ^tspto ^tiS^© i 

(Ball) 8 Ball ^ <RT<I ^© i^C*T?J t Desk 'SJT^R Rt^URR wt 

^rf5^<J I 

Rul^wh * ^ItfoJh c?rt^Tt?r (Horizontal & Vertical Roller) 8 c<Rrt? ^ 

RW c?>o 0 ^ i c^MMfD 'sn^ra X-axis ^ "©ff^jM wMHfD 

Y * axi s ^©<Rn>c<p ^ ! 

(Encoder) 8 rRwM ^ 4RC4t\b|<i $rrc3\ 



fb"3J g C^lI^WM 








'3'0'3j 


asfoa^fo?! ( , fopw 


□ (Opto-Mechanical Mouse) s ^ntfo-t?redfoagM <3 c^<frlfo<wH 

rafa W«l 5#s i mtfo-CswlPwM >Mtt>ra rafot sr&for« i (Track Ball) 

^Tcst« •afolw i 

■^T (Ball) 8 Desk ai<j <rt Mouse Pad >«?i W! Ball fo'sfrai 
rR«h>I«i « '*lfu<p)l®i raffifo (Horizontal & Vertical Roller) % Ball aig ’Tti«! >jfi> raMBi 
’fa^graa Rtra J»o° c^'t ^fo&rvlPi <3 «lftfoHlfa a*ra l '^.R'SrUM raWafo sfi’StHa ^fsj-^R (X-axis) 

^stsrGrai are^ c^rT# ?n^ra<i ^mra-forera ( Y - axi s) fara-5 t<> *ctss a?ra i 

^fc-wh tSRt^T5BT (Optical Encoder) 8 Mouse-ai <# Optical Encoder srrra i aigi cm*T wa>f®-forapr, 
lien's blafltc^ fig '3t«fal Window sftra 5 1 - Encoder gf5a aia# Horizontal a)<R ot'ijfD Vertical Position 
Encode i 

CTff (Light Source) 8 Light Energy RaaaR a>ra t 
^>c*TO (Light Sensor) 8 Encoder aig eff^fo Window fora Light Detect a*ra i 
’tfe’f sfraTO (Mouse Processor) 8 aifo Sensor W$ Signal fora Cursor Movement Command 
execute a>al<! Si gnal ’ifota i 




fe? i ^*troVcwH 

(Push Button Switches) 8 ra^trat Command Selection 43 *Bt Switch-a) Click 
CTfo Execute ^ i Mouse ai 2 fi> 3fo Push Button Switch «Itra i 

'5( , 115<ii)l«T5(t^f (Optical Mouse) 8 

arHlu^jh (Optical Mouse) W 4 ?re aj<p sraraa -gic® <rapf (Light Source) « 
(Photo Detector) aja^ta area retire ■Hra^laz^ ?js a*atrat ata i aj aaraa ret^rara cw ca>trat refere 


2-button mouse 


Outside View 


light sensor 


left-right roller 
hearing 

Inside View 


perforated disk: 


*fitren sf 7%\m ^n *ft, cwf fi at nRsin n^t mn i 

fe#fe fen i 

*rt^> entn (LED) s wfenFf nfenn to enpf fe^n led nR^tn n*nt ^n i led ^r nfenn 


feb"<t > 


WfRTifes Wl I 


(Light Pipe) s *ri^ *nt*i fern, m w fen led ^rr nfenn fesn 

ntnc^cn sRtfe ^n ^ ^<rc*FnR wfcrifes n^n i 

c=rn (Lervs) 8 c*Km nn^t nfef nHiwm ^in# ^sr* ^nr^Rt fe^ ^<i^' CMOS 


cn^rcnn i 









«©br 


RBq z(4W ■Ml'St-nfl 'oi'oj'slH (Internal Parts of Different Mouse) s 



Agilent ADNS-2030 Low Power 
Optical Mouse Sensor 



f£ar § 

(Electromechanical Mouse) % 


Encoder Electrical contacts 




(Electromechanical Mouse) 



(Opto-Mechanical Mouse) t 


'O'ScS 



’st’tl&fTH'siM (Opticai Mouse) s 



fe g 'sr"tfi>4Jl«l stfelTRI (Optical Mouse) 








« TsrsFgfH ( Identi f i cati on of the External and 

Internal Parts and Components of a Scanner) % 


(Scanner) % ^>TRRi <£T4 qstiTl? *n? c.<Mwl «HPp^<.<p ^ 

inw fees?! ^s«h , siwt?i <t>pM@5iw«i ww list's csRi't W i 

vn& l l rl ^fwjvS'Gfisra ’TtiTt '5RJ (71 ^^5 pa'slViffc 'siftR 5 3JC3 '3143^5 $,g<j «ll(.<p, (,-nfu<) *TPt ■swHN I C^HTTt 

^1 C9T«n <Pp»1(g gfc3 i£|fi>175 'Q l^5#t 4l4l<lPl •>1" y l litis 

IjSSpa ^ I ROIC'S '41HJP1J artft 5 ^ ?t ^ura ^jMItSS ^TWJW S|lI<P4|t<P SHTIfStW ^ 4t 

c^fs wi nra wwt 43 stos^ «t fs^ 4 <rt 3 Ta i <4111 w anf¥s anifecs suites wra wsiR^ 1 

t^twFn ^k h t h miiscsio& i ^jiiis *r«i«h ^ 4 T##i 3 *?t 33 1 








V8)> 


IFjfTOw WTO (Flat Bed Scanner) 8 Wftft TO 
WTO IPjfTO^ WMId J TOTO© ^rtwf 'G 
TO^F© ^ *FsTC^ WTO <fl<^\© ^ I <5JT^ 
WHTO IpTO WTOW IPjfTO^ 

WTO I 4 s m^ WtTO<T TOTOJ OT&r1^»R 
TOTOtfk sjc^iw w <i^c<p wt^ wt ^ i ^ wirow 
TOt ’^te^MTO ^ Wt% TO^R TOt^ 

TO WTTO^ WTO (Flat Bed Scanner) i <4fi> 

(TO?© vsiw^Bl OlPTO W ! WTO! 

WTO (Digital Camera Scanner) iPfTO^ 

i R>fw 1«i ^ilc^l wrfTO ^TOWI (Rj*5*i*fa, 

TOW, c=Tt <[>n5 !■>!>) ^nw ^rcsjs qn f^* 

^*Tt Rw.K CWT- ~%5 C#l, C<TttS^, CTOTt 
Damage Xf'St^ ^rsf wtf^ ^j|Pt i 

WTO (Drum Scanner) 8 $TO wtTOc^ % fw 
WTO (Sheet Feed Scanner) >0 '^Tt W TO 5 i 4 
WTO WTO ^ C^TO# TO$r3 ^ I 4 TOT ^1% 

^TO 5 W t ^<{>(D f^ WR c^c<? (Head) f*TC3 

TOf^© l "^iW R^|<i C^5 ^fD WFT ^1 1 <3?© 

^C^'st c. j t*iu R^u<t w& ’srtf^tltTO (Photo Multiplier 
Tube) <v<\*}4 ^ i STO WTO ij’ ^ TO* i TOf 8 
C<#lfs (Rotary) WTO « tBtri&tft (Planetary) WTO I 
cTOft wtro wSt ^rtf^trro iTSSwd *iR<i?© ?t#5 

(CCD) TO^© ^SM ^ ^ ~%5 Wfa ^^5 

TO l Wjftt<f>, TOtTO WTOf& ^ Wl vgfCSR^? 

WM ^TO <p 1 c«t <j)<q'^vo ^ | 



www.techacid.com 


fe g jpj|5«v& ^jt«TfOT RP»^ ^*1*1^ (Flat Bed Scanner) 



iM g Safa (Drum Scanner) 


^TI^WTO (Line Scanner) 8 wtTOffi fej (TOtwt s 



S "ft^T WPlH (Line Scanner) 

^ cw^j j i* jv 2 c f c<p <fc<i s(F®fD f^rc^cc^ : 

Rcu 5 w<; ^ITO ^ ^ l WtTfTOTO Wifn^^W^J I 


t£)^> ^<^fD *pcui 






v!>8* 




S 


1 


(Identification of the External and 

Internal Components of a Plotter) 8 


tf3t?t (Plotter) 8 ?fi>t3 3353 43>fi> 'od$5 , !p RwilVl, 3)3 5 W 3t ^ ' 5 ^ 

^ i m nsm 3ti%, ^ ^r(m turn, 3013 ■tirfm, 3 p #3 «fsf^ *m 313 i 

W5$ ssm &m 3)ftj3s « 'srsrsfH 3*^ (External and Internal Parts of Different 


Plotter) s 

1%3 33333 8 

ii c«R ?t&t3 ( Pen Plotter) 

i,i tt©t? (Electrostatic Plotter) « 

«i ■sdttaFlf^l tf^Rt (Microfilm Plotter) i 
C*N?fBm , 5(RRl^«Pl s t9*. 

" i i |Fltgt^5 tf&13 (Flat bed Plotter) « 

31 5t3 3T>t3 (Drum Plotter) I 

tflJRr (Electrostatic Plotter) 8 43 3#F#®1 ^ ft^1t33 3*> i 4?5 

OR <rf% 'Simc? ^ &sft 333 C33t3t fts W 331 33 I 43 (^Sft^Pi 40 3t 80 ^5/CT. ft. I 4 C33J3 
4^3^ ^5 3S3lCTt 33 I 35^13 ftC33 3TO 33*Tt3 C&R13 3133)3 33T 33 I 4353TW 4^lft3s 3Wt3W 

fk^ *rat ^rm i 'to to c^TR^rt 8 



Image separator 

fMS Electrostatic Color, Poltter 


(2 

cv 
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(Pen Plotter) 8 c*R tto ^ s 
(<j>) JSfsrsfOfa (Drum Plotter) 'Q 
(*|) tto (Flatbed Plotter) i 







S Drum PI otter 

(*0 (Flat Bed Potter) g FI at Bed Plotter System-^ Rectagular Flat 

Bed Tabl e ^ ^ ^ i ^ CTO ^M'stfiS Pen Hoi der-WTt Vertically ^ Horizontally 

Movement 43 ' 5 TTc^ i • 


Track 

movement 


Track 


Flat bed 


S FI at -Bed Plotter 

Pen Holder-Decile^ Rfe»j Colour Pen i£R^ Graph Plot 4? Size Flat Bed *SR 

Size i Flat Bed, A4 Size 4<i, Flat Bed *rt ^*[4 Large Size ^ 

20 to 90 ft ^1 ^ m Aircraft 'Q Building Design 4<n^?l 1 


3mltd4 V08^ 

(4) 35 W (Drum Potter) § Drum PI otter c*i Design 4t Graph 437 ^ 

^IC4 44f& Drum ^ 44^© ^ <44^ Drum fi> ^Nei-f^e^ Drum ^ Moti on 4t ^ 

Vertically 1 ^ *J4; c t3 Drum ^ Across-^ Horizontally 44 44tfw Pen Holder Drum 4? 

Horizontally Move 44^© *tlt<l 1 4 Hoi der-DT^rtC© l^fs^ Colour 4<1 Pen Set 44 4C4 1 Wl, Drum 44^ Pen 
Holder 44 Vertical <3 Horizontal Movement 44 Wf Drum-4 ^tf*F© 44ttW4 ^44 4* Design 4t Graphic 
'fU* ^ ! Drum 44 Pen Holder 44 4^; Movement C4 Computer 44P# t44aH 4>£4 4K4 1 Pen 44 

Movement 44 W4I 4t44 Program 4tC4 1 






\s 88 .c<#m 1*pj 

*jst? (Microfilm Plotter) 8 ‘frH^ra ^r® 3 c^twt fwn 

^ i 4<t ®hj # ««np *psf® 'snt* § ^ crt ^ wt taa m ^ 

«^jic>w i ? i ■stwiw; ^ 'spr# c®psit? fawg 'srtMTcsf curort f?t*W fwn i 



Data in 


§ Microfilm Plotter (CRT type) 

4 CTO CRT «sra T5HJ t^TCU ^3preH *Ht i 'strt f%*D ’TWRlH'® 16mm, 35mm ^1 105mm ^JnSN? 
<8>itC*fP ! *riCT 5 1 16mm ^tSfas; 3000 ’jit 'siWtR rnt i 105mm x 148mm fwp 220 < J^Ta 
C44M ®«0 wsrt <rT*n ■*rra i »fowi»l(<Hi ^rt ^ i 

'skjbi ■jfstc^ vRo»i^gn c#i #*rt *n«Ttt *rra i *P ®*r c«rt® ®t®i fSm 

^ «Rii 'Jrra i ®|^|®t, ’°%5'3 mfRs <^f*t (200 - 500 Pages Per Minute) I 



i 

®#4 8 


sjt^ps?) 1^1%^ *fflfer ® *K' J 'i!M‘0 J i4jk i5(^'4>4>'!t ! t (Identification of the Parts 
& Components of a Hard Disk Drive) 8 


(Hard Disk Drive) s f®^F jgfts ~sm 4® <^3 crc^tfl c^lw«t t®®#t i 4<t 


-srtsorsr 5J^ 9(f^nM (Huge Amount) ®(5l *Rt TO i 5^® *a®f5 ’RWFtf <%& « 

> 4 <pfS *#s i -sreafi) ^ ^rtprs 3600-7200 'srraPi^'si (rpm)-^ •'Trt^fw^ ’ptt® ’trh 

^ i 'srt^ttg? ■ 3 Tr*rra c r® 1000 ^ j f®w?t -orm^ 


pciiPT i 







4HA1R* vs8<f 

^ nlfet* (External Parts and Components of HDD) 8 gfes 

R^Pife® fen ^tfe© ? 

i i C5® (Head) . 

Ai fe$ (Disk) 

>5 1 pH'i® i =r(fefe (Spindle motor) 

8 i OT^lfesw (Positioning mechanism) 

<7 i Wppqs (Air circulator) 

®i nt$fe*tt*r¥ (Air filter) <sn?. 

11 fefefe (PCB) Printed Circuit Board) I 



ffe ° "51® Rs'Sfr Sit® (Hard Disk Drive) 


i I c?® (Head) % <$fi> i/Rrjfe® ^f#tn iin^ fetffesren ^M-Pln fejjfens 

iyh'Tsfes n>cn mw i 


t. 1 1®^ (Di sk) 8 wst*m fe® (£}fefe fe® son l . 2 fe fe ■ s pp) ii<FEai iinfl) ■'inns ’ife n>tn ^ iife fe$ 
5ltt®n *nw <>iiwi «tiw i f®^ ’triton £tfefi> fet^n (fe$ ’Uiwn %'m?ra ian?, wra fe^n 
'-tfet m#®) ®«tt y i^ c t ^fes. ®«ii fn®/mt? wt ^ i 

«i fefessT cfefe (Spindle Motor) 8 fewest cnlfelt fe® fen nfet® (3600/5400/7200 

wrafeim) i 3 ?itc® ^rtinj <Kn i fer^n ct®'st*rt ’fttn, ®tn fes/nltt '^' !> rfcn*ftnn ^inn ajfe fec^n 

^tn site® i 

8 i ’ffepffe cwifesR (Positioning Mechanism) ? ®ifi> fefet fefet fefewrcn wrc® 

’Ttttnj ^n «itw i 


<t i nftfW!^ (Air Circululator) 8 ct® ^ fec^n ntm Rrm (0.5 nit re Ft fefenn nfe) «rmn ^rat«t 
nRpmsm nm?i «rt^ i . 

® i nidfe-tW 5 ? (Air Filter) 8 ntgn ntnr srwn?t fe® c*s® iws.fe$ ^t® i ®it, 

i)t® ntnfe*ttnns *ra «ntns ( 

A I fefefe (PCB) 8 iife <mahin t't'inwn ^rtfes, fes/nitt <s?s <ife»tfet. 'ntfet, cro t^r^fep 
fenn>, cmfe 5 ## t®nfe fera *Tfes i 




fl] 



'S8'5» 




fsai S 3)v£ 1®^ Sjt5« fws s^-1w®^5 (Hard disk drive) 

\ai | i| ^| -j^tvs sRm WJ5 3 Tt ! it5 c ti5 «ftt^ 1 J i < )4=fi> %i$ fic'l | fl'4 s ft> ‘'DB 5 ’l&'s ^ 

^ 5 fs^ •'W^ stm *iw «rtc^ i orfSc^a '5ti s iTw ’bi^fcw f^ ’tfw® uaiwi ^ i 

'SUH^Ulfa '5ttW3 *lt*OCTfN 'ftfegSjtFF CTOt ^Tt dj^. C^s *lf«Pift?. (RdMft'M dmM ^ <SJS«WIW RfwS 

I T5t?m sit® « ?nt5 dnm ft 5 * (Active) « ftfei (Inactive) -^t'ra- 
^tlkfiw %e/^ 5 (Read/write) W$?ri * 

stress 'snsrsfW (Internal Parts of a Hard Disk Drive) % ^1® Sltm 

^rsrafiM 'srcfl’Fj* i *Wt 8 , * 


S t Sift 5 (Track) 

3. i c 5 ^ (Sector) 'Q « 

« i PiRr^ra (Cylinder) l 

s ( Sjpp (Track) 8 ^ (&(■»< W9M 4<k<i>Ri4s ®H ^csr tsjc® ^ ml ^ i 

^'Q(.<p 5)1"^ (Track) d(.=i i 

^ I CTlil (Sector) 8 ^\m <t>RR5fi> R?im isK^t «tn mt 2 ^ i draff dim# CTt? 


(Sector) W ^ l fem ^T^®T <ff$E?ra ^sfBt Wl Wst ^WR i 

o i Wvstt (Cyl inder) 8 stm? fem 'srjgff ^s, f^F ’trim ^ ftf*# w W 

JaimwtR 5 dRfffcsf Pifidsld (Cylinder) Wi l 



tvi3 S ^t® T 5p»j^ft c t 

di^riw <?# 3# c# diw! #cu dra# ■‘UR 5 *tfo® i ^ ^* 11 # <r# fts/?flt3 esm ^n'OT 4# 1 

*mm e(j^ cU# tj# slim 2 |## , sn?T^Qt5Tt $Jtm WW *tffo 1 ssfeffi $TFP 

dtw wrt CTta #ra «tf&5 1 ’Him w ( jtera iBimifftw di<p*iitst di^# t^sra ^rt 1 

1 ^, ^t® cm -*h^r i 










51^5 (CD Drive) s ftfe (CD Drive) ^ ftfere (Read) ^ i 

vlfawh c^<pc*i[«if«? <u<i^j<5 ^rai Iftfe \&i^t fts ^ i 


^ C^fC^t C^lPmh f^5/?f|^ C^5 I '4<f# C*Wl<3 cwfe 1 ft. ft. c^lw wt$t fts 

^ «?TR^ i ^ ^iM*i ^ ^ ^rlrr *ft jps wtr^f ^ ! <iire c^s Crash 

C^t^Tt °T^f<Rt C 7 ^ I CD-Drive ^ TjT^ 140 ftftPlM^} ^ ftffe (lx) jJjtWft C# 

150 Kbps ^ VpH«i ^tos? 5 j(WR1 <sw ^R«1, 300 Kbps. 



ft? g ftft ^ sjt^s 


^FUtt f^F (CD) S ^Wl§ (CD) ^ *RFR ^#<WM ftr^ i C^ (Read) 

Laser Light <*mR <Rt i Oi^lro Tftwt bR^Rc*!^ i ^ 

Rw<; ch>R t ^nt^f ft^ft^ftf (Philips) 'S ^fft (Sony) (7fft 

filc&'Bft (CD) ^lWf£3 'srfiFT |. • Red Book' 1 *to<i ^jj^lc^R ^ i 






08 V 




flW»i cn-^5 (Internal & External Layout of a CD) s 
wttft ffem ^ (External Layout of CD) s wm* 1%c* # *ri*5 <« ^ W 

Label si de . *n *raront Vul ner abl e Si de «Wl *rP#TC 4ft Layer form i *Wt 8 

v, , 7}OT to ®<tft (Layer) 1 . 2 ft. ft. <3?#^ <# TO « TO Pol ycarbonate SB1 ^ • 

* i Polycarbonate Layer 4<l $*« ^Tt#ft T ?m ^fift fttSFpfts (Reflective) <WWfr 4^ft 

(Thin Layer) *0^ I 

* i fttgy ffe S*Rt Protective *Wlcfc 4^ft W «lPra*t (Thin Layer) «TIW >W 

8 i ’TC^tw ftftg Label RihM i 


Label 



(Internal Layout of CD) swttftftw «*F*i &W fiTO ■ ^ 
^ j 3j1 <p f5 ^ST^Tt *tf^5 l 


Secondary Off-Axis 
Parabolic Mirror 

Dichroic 
Beamsplitter 

InSb Detector 
5 pm Channel 

Temperature 
Controlled Stage 

Preamplifiers 

Bandpass Filters 
1pm Bandwidth 

Concentrators 


Aperture 

Stop 

ZnSe 
Window 



Primary Off-Axis. 
Parabolic Mirror 


Baffle Tube 


K Radiation Shield 


fssj % 









1 


.y.v.y.v.y.y. 


y.y.y.y.>y.Vc 


> I 


O I 


G i 


^ I 


H I 


br l 


08, o(t, Ob', Ofj>, ^o, 
[^Wf^-^oiv!>(^f%)] 


>rsfiFg grgraftr s J 

C^lRk^h*} (Peripherals) ^tW ^T? 

^t, clfiw# g>t <^rm? 

Computer peripherals 

[^rf%C^-^oobr, o*>, io, *o(<#), *o», >>(<#), >*>(<#), >8V*8(*rf*)l 

(^gr ^ <i|g •Tv.glNl | 

C^RC'^M>I-4<T T gpft^ cf ^3 | 
bHft> C^iRwdM^ 0^*1 I 

[t^^^rsz^70] v, t£j^ sR^teRI ^ ^ g^j t 

^f? 

W^t, wf>R #t ^pn?r? 

R*vkc<?^ ^t? 

^rspro-^) ^ <4g en^ft^ \!> gggj i 


faWPtwt-^oo®, o&, iy) 
t^iPn^r-^o^] 

[^Wf*fWt-^oovS, 08 , o£, Ob', *o, 

fawPiwt-*©**] 

fa^lPlCTT-^oobr, *8, i8(*#), *£(<#) J 


[SF?r ^rga^y^] ^ 8 *?^ g^j 


f^'feuh ^?rfi5 \q #t? 

[^Wf^-^oio] 

(i^w ^ ^ ^ sn^(t^?r c ^ g$<u i 

[ < 1l < p|Ptc<l|-^,oo'0] 

^fat, ^ 2n^T%T5t #t? 

[■^PFtPt^-^oio] 

(to ^5^%# ^ ^5# ?gpF$ fift*(t^ ^ 7^ gtgj | 

^TC5 #f 

N<Ml*ft^t-$,oio, ^,oi's( 9 ffl)] 

^ ^jf% trPm sfcsfftjg h ^ gt^j i 


<pg*i<MI? c*iRk<p«h t^!<iw>i ^ f^i | 

[^twf^-^oii] 

W^t, t>I^F5 Interfacing device-^3 •Tt 5 T 1 


(to H u - 4<TO^] ^ <4^ v5ff% 3^5$ ej^jfj^f fr- Tfo jj^j j 

T^ § DCE, DTE, PPI, PIC, DMA, PIS.O, SIPO, MODFJVI. 

N^lRprt-^o i o] 

' 5 I ,! W, PPI «■ PIC-^ ^ 1 

[^wPtwt-^oii] 

WRt, MODEM ^f? 



[frgar ^T«CTty^] * 4<T ^5# *Rf*W sjr^ft^ & ^ g^j | 









v(to 

io r 

>yi 

H I 

^ i 

is i 


ie i 


^ i 


^ i 


ibr I 


^ I 


^O | 


^ I 




C3lS(.<P<lf3 ^nJlswpR 43 3*1^ #t? ; 

[S^r^TSjC^^] i 43 io 3* 5^T I 

<pc^j<pn3 fifw(3 ^•SkwPlv t'i'^I^C^ 313 f3^ I • 
few * 43 S5ff% TR^ 2f?^?33 3^g$3J t 

WRt, RjI'siBm $t5|3c<pPk <p1c<p 3c*i? 

f$5?T i 43 3?j%'$ fiR^53 3^ 3#3J I 

Wl3l33 t^t3l3#R #t <J3h3? 

($53^3*73^) * 43 ^[f% TRpwJ 2ft^53 3^ ^31 ! 

^■GHwPr 43 ^?3J 3T3^ l3f%^ 4t%OT#3 313 f®N l 

Wt3l, 43# t^t3 Wpl°s t®l3#3 13% «R5C*l3 313 C3*1 I 

W3t, t^t3S3#R 43 $faC3^WTl3 313 C33 I 

^5 a a ?rei<irefr^j * 43 ^rf% 3Sf¥$ e(T^S3 ^8 3^i5^3J I 

(Handshaking) 3 J l£3> 3£3? 

^33t, Hand shaking 33T® 3>t ^3h3? 

feg3 * 43 ^5#> 3$f^$ 2R[ft33 3\Sf^3I I 

Control Register 'Q Status Register-43 33W OT3 I 
^33t, : ?#13£3>£33 3t£3l 3 5 £3jl3 cifec^ 3 3 M ^t? 

^33t, 3^3|M C3%#13 >0 ##13 C3fe#K33 3SfSf C33 I 

i 43 3<fa$ 3T?tm3 3?,gt3J I 

43133 ?#13£3 5 f3s 43 3133^3 33 s 15(33 3t3ft3J C33t^3 } 


r^rsj^y 


i 43 3°f33$ 2ft^33 ^ H 3° 4^3i I 


DMA-43 ^f33t C33 I 

Wi3t, DMA-43 21313 ^331 ft? 

[S&d ^[%# i 43 ^ 3SpWf 2fC^3 iir 3^g§3J i 


[3t33Pn3T-^oo^, oh>, ^ ] 

[3I33f%^3l-^Q^o] 

[313#1T31-^ooC, *o] 
[3l33f*fC3l-^oo^] 

[3l3> lf*ft3l” ^o^o] 

[3t3>#ft3t-^oo£, oh>, 2>o, i>i>] 
[3l33f*fc3“^oov!>, 08] 
■[3WPfc3l-*o*o, *o (*#)] 
[3WPtC3t-^oi> (*#)] 
[3t33pfc3T-*o*8 (<#)] 

[3l3#R3l-^o^^] 
[3l3#Kat-*o^ (*#)] 

[3l3n%3t-^oi»i > l 

[3l33%3t-^o^8(^l3)] 

[3t3n%3l^oiC(3f3)] 

[3l3#^3t-^oo8] 

[3t3 5 tf*t^3t _ ’^o o 8 , ^o] 
[3ml%3t-^o^o] 


3RC4»'|2R333 3^C$M"v5 ^s 3T ^Kt^C3 33# ^ 313^5 3U3? ^3 331 I 

f^3 i 43 3^^ s^S3 ^h»3^^3T I 

^t3tC3*l3 3l3t3 c t^5 33# *ps (Mode) ^c3 3TC3 5 ? ^S^c^lN 3l3 I 
^(%# ^ 43 "5# 3Sj%$ 2fC?fN53 ^o 3?, 5^31 1 
G3“(.3lf3 ^'u|<K.<Ppls 3C3? 

($33T ?&&&?§) ^ 43 ^5# 3?j%^ 2(^33 3?, gt3J I 

^•ul^PlC#^ ^'Ul^Wptv <^ic<t» 3^.3? 

> 43 ^ 3<f^^ ^8 3° 0^31 I 











! DMA <JC«1? 

(lS5?r ^5q%# i 4<! to# *r 1%€ sfr^JT^ ^ 5?, ggeij I 

*8 I 5R^t*t $-G|«wf>R C^H ^TC®t Ws ^T? 

($g?r *rec<rg^) 'siyfMt i 43 to# ?r%$ eftffig5 ^gt^j i 
i ^'wi'awPi?, stfejt 'ft #f fwsra to^ra #f% 3>ra ^s? 55 * 3 ? 

[&sir*(njtt£) l 43 , ®ri% ?Rf^5 aft^RR ^b- ^gg^j i- 

^to I C’lfawaR 3R?F ^ 3 ? 

($33 5*zarer^) i to# 37 #$ £tr^g5 R?.gl3j i 

fot$t5KH>«R ^ l 3Wf>R 5R3 5 5?R? 

($33 i 43 r#f« a^fKR g?.gg5T i 

^V | eijlt? ^^f^C^Plv <^1^ ^ '5^ftn? 

(#35 ^rggrio^) i 45 to# 5 #.^ aj7^|Rj5 35,gg3J 1 

^.cs 1 t%t?#rc?g3 '^ft'Sftw'R gnJROTpR-^ 333? #)? 

($35 TF&F&fi) ^51^%# 1 43 ^5# R#$ a|ts#5 «8 ^R glRj I 

«o 1 *ijhmm ^t&tSrr^fy'R $'Oia« i PR33t3 5 3w? 

[Saa 5 ^l<to^] 31*11 43 *5# ^ 3 #^ afcj|?>g 5 vs a 5 ° gg5j 1 

©1.1 RRrM to|£| iMPrR ^.•vlawpR < MM» 3S3? 

($35 533Fg^) '4g*fR# 1 43 5# 5#s<3 ^fR5 toto 55,gg5T I 

I fRC>Oil 'Q«t3C5to t^tSWp-R 5^ #t '5^15? 

($35 3nM>j^) to|i{%# 1 43 to# R#$ afi2#3 '5 < \ R^gg5J I 
«« I '3'»|3<*.to $Mj|3t3>f»R-43 333? 3R I 

(&&& *nz<F&ff) to|S(%# 1 4? to# 51#^ tob- 5?. gg5T I 

«8 I Plf*«l «1 sl'Gl?! (.<T-pR 33t3> 3iR? f3f33H ^St3WfiR-43 %TR 5 e f Rt'S I 

($33 $. 43 to# r#=< 3 £R^frsa 1 g?.gg 5 j 1 

[$35 53OTP^f) '5q%T% $. 43 to# R#*$ 2R2JT53 $. 5?, gg?T 1 

($ 355303 ^?^) toig*#^ ^ 45 to# ??#;$ an?^R3? « 3 ?, gg5T' 1 
\5«n Wlf^RC3FRPT SrPlf^R 5 5 1W 

(Ss5"»rsza^y^) '5R%# R 4? ^ 8 5^gt^T 1 

«H ftgdFRFt ^tSt SlRlf^P'R ?»fC^ 

(®^5 *nzsF&ff) 4 ^ , sif% to 5 ?, gt5j 1 

'Oi® I Pi'i(.4 , HI J i ijMl^Hc'ia |f^ Ib4 ^ 1^5 ”PW C f f*Tt'Q 1 

^ 45 ^stfe 5^8 = 1 5 ;, g%5T 1 




(ai<p|Rwi-^oo8] 







So l 



^Rt, 


cart's i 

WTO CtHt'S I 


NWf^fRt-Roott, 


8i I 

85, I 

8® I. 


fs^gr nyzF&Jf) ^ sgf® sRSfKR V l 

UART g*TC® #t <pnn? 

fs^r M5[g%# R g?t i gf® sfcJftMRI & gi S^T l 

UART '5R*t to gffr® M3 #t #t? 


f$5ir?rec<rerff) ^3%# R gi^iRs RsfspsS sir^ io i 


[gWPfRt-Roio] 

[RRnf^fiRt-Roiil 


[tgSjT^CT^rf) * g<I ^ str$m iR I 

88 I USARTW«^1P®? ^ 

[l^^FU§] ^5T5%# R g<* ^lf® ?RpF8 Stt?^ i« ^gt^T I 
8d I USART-g^ ^djFt CSf^M'Sl <Pl®f ^t? 

f^rwarerf) ^g%rft r g<t ®if® g^<3 m$m i8 g?.g§g( i 

8^ I USART’-g^ #t? . 


[Wfpti^t-Roio, Roi8, ^pi8(gf?)l 
NMFlftwt-^ootf] 
[gr®tf*rcgi-Roo<tl 


fSsg ^rq^«70) ^3%# R gg ’®ri% g<RpS ^ gig^J I 
s'Hi Rs-232c^jms-^mrn^\? 

fw-»ra^gj) 'ssg^ 5 # * <4? #® itf&t snsfnsa ^ a^r t 

RS-232C %ws gwraro ^ ^tcsr gm® 

8tr I DTE M3 DCE fe^TR C¥Ft </PE? R»’»Ir j i<.4 TR^I? 

'5PR1, DTE M3 DCE - >4 MR5 SulRtR gt'S I 
'spRt, DCE f^RTR <R>H I»'»1 r j 1 «m® ^5? 

M3pRt, ijfi> W5t "Slf^lF! gR <*H l 

fw ^[%# c> g<? gf® ?rcfe& sx$m i^ggR? 1 

8fe I USART-g^ R-l®! % 

(&&sr A gg ' $ rf® srcjfrs?! Mr g? a®<i i 

do I UART - g3 ^? 


'SisRt, UART-^ TTSt C«R I 

ftS^gr -sHgreiffi ^51^%# R gg , «rf® ^R^Wt aHTSft^ 5& Rl S^J i 

(til UART M3 USART-43 , £ c faR C^Rl 

fe^gMgrerf) ^%ift i. g<t m#s *wf«Hl s(r^ Ro ^gM i 

| usart’-ir 5 csrtatwgg ^iwi ^ <rr? 

•srgan?^) r gg 'gf® 2 tt?li'8g Ri g?gj i 

d'S l RS-232 aV.24 Plfi«W i.-vRwPis ^S 

[&xnpjzrv§] ct g^ 'sif® gsj^« ^ g^g^r i 


[RRStPtWt-^ooS] 


[gWPtRt-^oio, iR] 
[gRn%gt-RoiR] 
[gWf 5 nRt-^oi8( < #)] 


[gOTf*tWHi.oo<i-, oV] 


hl<>lPRgt - Roolr, ii] 

IgRstPtwt-Roii] 

[gwPtwt-Roii] 







STS 


<ts I 

<t<t I 

eb I 

es i 

ev i 

(to I 

'bo | 

to I 

to I 

bo l 

b8 l 

be i 

bb l 


^rtr 

UART RRMfl CRR>*Rf5 CR>R C4’R ^s*! RtK Rf<5b? 

(Ssg m ^ gftffiga *©^qfri 1 * 

UART <?BF*F# <?FR W*I5 TO *tf&5? 


[&X! ^ ^8 3?, gt?(I | 


<pc5i«i RfeR* RtRro>R rsr? 

(to’ W3H3-^) ^5R%# ^ t3R ^5 ^ R° 3^1 1 

V.24 ^[Ibfb -q«ub R^t <JRflR? 

($33 ’rsza^y^) ©I3%# $. ^ sifasrejRwt sft?ftS3 ^fc3?.a^T l 
RS-232C >&Jlbib W^5 ^^RftR? 


(l&5?r ^ i£|r ^srf% sn^SR R° g2<u i 

^lc<l!^ (Keyboard) R>t? 

($33 wijJ) ©T3%# © 43 ©iff i 3ia^ i 

ft 31^3 (Key Bounce) 3TC3 3C3? [3t3stf*ft3t-*oo«, 08 , io, ii, *©(<#), i<f(<#)] 

^R1, Key bouncing < 5 (S 1C'^> 


^R%# b <3R ^5# ^ R^giRj 1 

# fb<j|S^ R 5 !^ RER? 

NWf^R^t-^oo©, 08 , io, ii, i^.] 

^sRRt, #t Rj<i|S*i ^t? 

fatt#tWt-*oii (»(§)] 

^RRt, Key debounce RRC^ '^RilR? 

[^tf s tt^t-^ob^(’t1^)] 

(S^?r ’raany^] ^sig%ift © ^ ©if% © ^a^ i 

- 

ft -cm ujvrwi^n:??! «|sfR ^ ft? 

[^l4lPtWt-A°o©, o<t, oV, io, i^.] 

(s^r © 43 ©If% ^f^F® SRigt^st 8 ^a^T 1 

[^tf^-^ooh., ii, i©( < #)] 

(t?g?r ?kc*v£} '5^%# © ^ ’Slff fiTc^fTs^ <t ^a^J 1 


#l-CRtb ^JtlR^ ^fUS <RTR? 

[^Wf»tWl-^oo8, o<t, io, ii] 

[S^?r -srazany^) b ^IR £(l?(t^R b R^ BF^RT i 

^Rf^RRtR 'srt^CRR ^fRRt-^RRt CRR 1 

Kl^tRWt-^OOoj] 

^RRl, ^1 5 r RJR^ttRR ^Rr! ^ 



(teTOCT^) © 43 '3|f% ^t<[^ 2tC?JtM <\ 3S. I 

>5 313 (Actuator Bar) < ! l! U'o ft '33IT3? 


W I 


<T\ 



I 


bbr ! 

to I 


(Sg3 © 43 ©rf% £(t3jrs^ :>8 313%3J I 

R>JH t<Plb 4iC<£ RC«1? 

[s^r 'O ^R ^R> i v R° gieRj t 

fb^JCgf ^tto'RER? ' 

($33 3sgre^) '5pJ%# 8 43 3tffe ^r?fR3? J ?Rjjton l 

LCD fb^lcS 2R5R 'S R>t? 
vsmt, 4R fiWM CRR I 

(t^g-TTB ^{R%# 8 4?[ ^rf% sfcSfFSR ^ Rtg$RJ I 


ft-^o^8] 
[RWPtCRt-^o^o] 






far<s f f*cvu-*o>o] 


V(t8 

Hoi ■'oiy^jSl ^5 £T^T3 'Q ^ ^t? 


(t^TTra ^[%# 8 i£Rl TRppg Sftftfm V I 


H^ ! 

ffcm (Pixel) 

Nl^lPfC^lt-'^oo'S, Oc>, io, 


Pixel ^TCh* ^®T? 

[^nPn^t-^oii, ^oi4.( < #)] 


"Plc^oi H«Ub ^ft <pRU? 

[^tPlWt-^ooS., lolo(»tff), ^o!8( < #)] 


^f^t, f*R^r#t? 

\&53 8 4<t ?Rft*3 eR^jt ^ 8 1 

[^Wf^-^oll, ll(’fft), !<?(<#)) 

H^l 

f*R^*T C?R "ft 



Pixel planes 

($s?r -srascsrcr^j ^[%# 8 2R^fR33 £ ^sER^ft l 

[<ii<^iPrc<t-^o^o] 

‘VS 1 

^Jtfts hciovs # 

[^mf i twt-i.oo(?, io, ii (•>#)] 


, smt,T?jtf^ft? 

($SjX ?&&&£) 8 4<T "Slf^ 2R^fR5<T b I 

[■^WpR^t-^o ^o(^lft)] 

<18 1 

'©if^jM ^jiR® <c«i? 

[■5ffi#n?jt-*oio] 


[Saji ^£.<rO 8 ^ bjfi 2RT^fR33 H *R JjpNl 1 


H<T i 

^Jtf^s h«ic^ #t 

[#3ir ^%# 8 *1<P^ £R£[R3<J V i 

[■^iPtM-^olo] 

Hb 1 

'SlH^ "<Mtb ^ ^pft?l? * 

[$sfl h^o E) '5T5%^t 8 4<i sif% 3T?f^« s> ^ a%<tj i 

[^mPn^t-i.oob, is, i8( < #)] 

HH I 

&<?[<! H^lC® ^ ^5^lTf? 

fafatftM-'S.o 1«] 


(«3?r '31^%# 8 4? '3tf% ?j?pwt sn^fFS? lo ^ gtNj i 

* 

HV 1 

LCD ’3 ■ff ft? <a?t ^5 ^Rsjt ft? 

[^t^lwt-^ooff, lo] 


'smt, lcd-4<t ^foit©t?rt ft ft? 

[^tPR^t-^o^o] 

H& 1 

($3?r -5T25C^^] 8 4?f ^5# ^RpM I 

■Cl ia Ja fc_ <-i Q CM Sid- -SX - . d. 

d_* . *= r .d v . 1 

IW ^W8/>aiil<l'Sn"l-1 wlx.n £|«1I=>TO 3 <PI? ^ ^PUb ^ W 1 l^TW B lWr^OOv3J 


(W’T2OT<y^)'5[g%# 8 ^'5lff *Rf^5 2R2fFS<l i^^Rgt?u i 


Vo \ 

£Rfi*pj bulbh5t?f < ?lc<P HC«1? 

[^tPt?^t-^oo8, lo] 


wRt, «nfc* #t? 

8 ^ ^5# ^pwj £R^|1^ i 

[^Wf*R^t-^o^o] 

l '. 

V* 1 

c^rosn^r mus ft ^tm? 

[^WpR^t-^oi>o, 


W!W, v)R(5w<l ft IpfRJ? 

[^rmPtwi-^oob-, ^oii(’tfl)] 


Resolution "ft * 

[^wf^-^oll^)] 


#lw<l C^Sfj^Rt 

I^tf^-^Oll] 


'spRt, C^f!^*R ft? 

[Sm TOilf) '5tg%# 8 'Slff 5f?.f^« 18 1 

[^|fitWt-^ol«(<#), 18(-^f^)] 

1 



,J«! 








(k)K-b 


^111 RfcSRRR 


s/vtvi 


I < K* JV llfe# fife's "ft ^pttu? 

($aa Tmzr&fi) 8 41 arf% RS^S stt^ffSl 5(7 1° a^U i 

V'O i $r#w 4^f^ii-4i a*t? 

8 4i a# ^rejRf® stiTtfraa 5^ as. a^ar i 
V8 I .'fNsr <?R 8 LED, LCD, CRT, CGA, XGA 

amt, LED, LCD, CRT 411 LASER-41 ^flR C*T1 I 
amt, LED'S LCD % 

(SaaaWtT^) 8 41 a# 2f?tfK31 5*115. a^J I 

V<7 l VRAM <RR 4J14I1 <RJ1 n? 

amt, vram- 41 wtfsn^R c®R i 
amt, VRAM-41 IW <?H I 

[tffgjT TTSEyCT^] ' a t^|,“!l'’l*?l 8 41 arftS R\f^S STCJJt'Sl 5 b" *t\ 4^) I 
bio I CRT 1>C§MC11 ^Sf <?Tl I 

amt, MC 6845 CRT Controller-41 CT’t I 
(iSaa 'Sj^loi^l 8 41 aif® OR,1%$S 2R?fR31 5c> 1° 3^H I 

br^ i ■al J vll ■swH RhC?I ^t? 


amt, It^fl *$TR atlflR* forest 1OT? 

(■Saa amrg’ff) apj^H*fl 8 41 arf^ sTOfftTSl 4° 1 ° a®U i 
b-b- I 1024 x 768 C1^*R fill iflUl? 

[Saa mcatrffi at^]ei«i] 8 41 StCJftTSl 45 1° a^U I 

V(» I VRAM <bH@ RH C1*R H?£*t ITCl 5 ? 


S>o I 


5»5 I 


*4 I 


lb's I 


t»8 c 


is (7 


fSaamaiT^) ai'i*!) 5 # 8 41 arf% SRUtt^l 44 R\ a^U l 
fm^>*R R> ,j 5i*r im 5 hr? 

flgaa Tvzstt^) at*j%# 8 41 ajf% R<(%$ sfE?]t73i 1° a^n i 

■=Tr#PTu>R 1>rtR ^iro? 

f$aa avegrg'^] ai*j^H»?| 8 41 arfts R?j%'5! sfnuft^l 48 R5, aSu i 
CRT 

amt, CRT l^TC® ^ '5<tft!? 

[-Saa aj*(%# 8 41 nfe R?f^ £ft?ft731 4.(7 1° a^O I 

fsfa\3 i>t5 2RH 'S ^t #1? 

[Saa TnEttfi) afyfc# 8 41 arf% R?f^ 2R?|TS1 4fc is 3^ 1 

fmf*R 'stjt^tcr& am* aca? 

[Saa areata ^] 8 41 aifo ?ts.f^RS steel'd! '5(7 1° 3lRl I 

(Retrace) I'TC® l“t ^4R? 


[-Saa 8 41 #s Rt,f^« sR^fTSl l^a^H i 


[ltl s tf*t^lt“4o o 8 , o(7, 54l 
[HH%lt-4oo8, 5o] 


[ltl#RRt-4°°8, 5o, 55] 
[Hl>lf*llRt-4ooJ>] 
[ltl#Rlt-4055(lfl)] 


N?#nRt-4oo(7, oS., 5'5( < #)] 
[Hl#nRt-4o55] 

[lR#Rn-4o55] 


[ati#ttar-4oofc, 55 ] 


[ltl#KRl-4o5o] 
[amf 5 HRT-4o5o(ltl)] 
[imf i tcir-4o5o(’rfi), 5 ' 5 ] 
[aR#ttlt-4°54] 
[lWf i Rlt-4o5'S(’l1l)] 

[imf*fdt-4o58, 58(afl)] 








1 fg'^tgjfrgg W CgsWRf g$? 

(t^gsCT?^) 8 »£RT ^ *RjpF$ 2}T^I^ «fc ^SP^IJ t 

M ! I^T (C) #t - 

fSgg ^re U&&fH) 8 *$% So g® Q^T I 

£>V t (3pg g^Tcg <JC«1? 

f&gg waFTgffi 8 ^g sH^Jt^g 8 ^ g® gt^T I 

I WFK^ Cgf*t^3 #t "5TO? 

f%gg 8 <£R ^S TFRfSwt 8* I 

100 l RGB gfg5g <1«1C^0 g^T? 

fjggg ^TSCT17^] 8 ^g g<f^F$ Sft^ft'Sg 88 g^ g^J l 

101 i 3lfWi g*its® g^t ggiig? 

(t^^sg^or^) s 4R ggfip3 fftffisg 8V g^gfgi I 

iog i w> Pn? ^t? 

[S^r 8 v£jg ^srf% g<fg*3 8& *R g^T l 

ioo i cgwtfg gjw fegts i^tn? 

& fsg?r •grsjca^^) 8 <4g g$fg*3 stt^sg £o g^ g^gj i 

)>os i fst^igg^t? 

<? ^g ^rf% g$j%$ sTOjft^g i g® g§gj i 

$o(t i g^s g>f*f <?ic<? -<m? 

^ggt, gj£ g^Pi #t? 
wfgt, g^s gsf*f <Mt\a g>t ggflg? 

f$gg?r <? ^g sft^sg g g^ g^gj i 

io'b i fsf^gg gt's i 

of^gt, <K^<pf5 ^ggitS Isf^gg ^gtgg*! gt'Q i 
omt, 1Sr%gg *kJ*ni cgPtusg ct«i i 
wigt, gfi> ®g>ftgg Sii^gg gt<3 1 
feggw^gff) £ ^g g<f^$ snsfmg 8 g^g'Sgj i 

i gg-^gitS fSf%fg ggcg g^g? 

[sgg ^rsc^nj^) £ ^g g<fg»$ sft^ffag q gs, g^gj i 

^ov i gg-^ggitl fSHtog gts i 

^rggt, gcgg^ gg-tg^ t^r%gg gm ot< i 
oiggf, gg-^grr§ fsf%gg cjfRu^g cg^ i 
[t^gg <? i£ig s^ft^g 'b g?, g%gj i 

i gtgfg^ IstfJtg >q ggffi^ fsr^ngg g^gr #t? 

[^gg ^[%rgl (2” ^g g®fg^ 2fc?fi^g h g^ g^gj i 


[gtgt%gt-^o^e(gfg)l 


[g|gpt%gt-^o^o, $v] 


[glgnf^gt-^o^il 


rt-^oi>o] 


[gtg#tot-^o^^, ’ie(gfg)] 


[gtgnft^gt-^oi^] 

[g|g#^gt-^ob^] 


[gtgtf*ngt-^oo8] 

[glgt%gt-^o^^(g1g)] 

[gm%gt-^o^(gfg)] 


[gtgtf^ngf-^o^^] 












YTRI 




iioi wMiW^ ^5? #t? 

c^rm #t w w 

(^r^ro?|) ^rj%# (t ^ <r ^f% v i 

Ol 96m ft? [^#rc^t-^oo8, ok, >*(*!% ^(<#), i«] 

WRt, Plotter ^t? fafflPtWt-*o>>] 

[5aa ?rsc3rey^] ^ ^j% sR^ft'Sif k *R «y*2'<ji I 

^ i c^i 1 [^t%^t“^oov!>, ok, 

[•S^?r ?rac<rerff) ^ *rcFwJ ^TC^JT^ *0 jji^j 1 

hwf^-^008, ob, ^ 

w fesrt ^ i [^wPrc^-^oo^] 

[^W ^[%# (2- 4<T ^5 g<r*tt^3?r ^ y^gfc^j i 

i>2>8 1 ^t's ^ ^prm? 

(l^ ^j%s# (t 4<T ^rt% ^wpw src^ft^ *k *re^ i 

^<M 3<Pktv»i ^ I NfalPtWh^oofr, io] 

(t^rgr ^rsE^g^) e ^ sR^ft^ ^° 'HsS^J i 

ii'b'l ^e’T^^^Ttf^ 5 ?falW^ WC'Stl c l < l 7 T ^5? 

(^?r >t '&*&£) ^f%# c 4<T ^ *Kpw& 2R^|t^ ^ 1 

1 Rhi ^ 1 

f $w ^5%# ^ ^ \srf^ *rcpw sR^ft^ ^ i 

ibr | f^R^H <^fD 'Q ^ ^v*t ftc^l - 

^rsjc^g-^] 'sjffc *KpW& £R^ffa3 ^ l 

ii>k 1 LASER-43 #t? [^WPlCTt-^oio(9ft), **(<#), >vj>(<#), *«1 

^lt, LASER-43 *$ ^r< C*T*t I NfflftwT-^oi*, *v!>, i 8(^)] 

feg$T ^rgjCg^ff) ^%# ^ 43 2(7^33 ^ 3^ Jf$3J I 

Ho 1 C cr |fctl3 <p 1 c<p ^c*!? 

(•^r ^fsc^y^] S 43 £R£[R33 ^ ! 

>^1 c^rot?r ®^l?r OTt=T. Gst^hi [3t3#^-iook, i^l 

(5^ ?&&&&£) ^r%# ^ ^ ^ ^^ gR^5? ^^gNr i 

I C*1®i't?l W Sfisfa >q #t? 

(^- ^[%# H ^ ^lf% gR^ft^ 8 ) 

^$3t3 >1^L<PO 

i^8 |. C^m C^H ^T05t [^t^lpR^t-^oio, ■*$] 

[•^?T ^q%# H ^ gKift^-br ^a^J 1 














V(t\r 


<pFHSiSN c <!> #cwt=T 5 j 


(^5? *r H ^ ^ *KpWi en^fKR *2> jpRj i 
I >1 w (RMffoR ^TSf ^t? 

m i <$RR#t? 

^fSjC^qr^) c\ i£)^ ^5rf% i>v!) J^J | 

i W®m wRTrafe # i ? 

[$53~ 3rs^t7^] H ^£R vsrf% 2fC^fR3? ^8 ^ JfiRj | 

^c5> I C«1S?R ^0 T(.*rI$I< 5 ^5j 

^o i *m<TRrRf C^it^ sjf^t #t? 

[Sag ^Tsl<po^] H i£R ^sri% ^ R° J[i^I j 

i ^ ^#f <r^ic^ ^piR? ffN3 1 

WRt, ^5 <jq(,^ ^ft rmr? 

[t^T ^5R%# b- ^rf% ^ i 


WRT, ^RTR? 

^Rt, Rjfwlsj^ #t? 

[^r ^rsjc^r^] ^[%# v ^R ^ I 

I 1%fw&I^Srt^5 c^H (RH C^2J RR3R Wt ^R? 

^Rt, Digitizer ^ R>tU5? RR3R RRt 


[5 a <3 ^TSCTt7^] b* ^£R v$ JpRj | 

ys8 1 ^jhR ^ <tf<J3jvs ^R? 

W*Rt, ^JHR #? ^ RIW$ ^1? 

•^gjC^-^] br orf% 8 ^ ^IRj | 

)>V(t I 3JTS (Hand held) WRR #t RRtfSr RR^ 3R? 


WRT, ^JT5 ^TRH C^t^HTT RRW 

(^r ^rererer^] ^ 4R £tt^f|\SR <j f 

[t&g^TTrsjE^r^] ^(%# v 'b ^ gt^fj 1 

I *hs^5f IwnR ^jlc<1§l<1 fif^ wf ^?I? 

^^RT, CW ^ ^HJ C^R 5^TR ffeR RR^m ^Rt ^1? 

i^b- I ## OMR fe^s ^Rf ^TfR Rt? 

[Sag \y v5[f% 2R^(t^R V *T® ^<?j | 




[^WPtWt-^oid, D] 
[RR# i tRt-^o^^(nl%)] 

[^RnPlRT-^o^8( 9 TjR)] 
[RRnf*tRT -^0^1 
[RP^tPtWt ~^o^o] 


hR*lf*tRT-3pobr] 

[RRnPfRT-^oiv!)(^)l 

[RR^lPlRt-^o^o] 

[RR^fPtRt-^oio] 

[RR#tot-^oi8(Rf?[)] 

[RR J lf*fRt“^ooo, io, io, i\s(^if^)] 

[RRstPtWt-^oii] 

[RRnPtot-^o^8(nft)] 

[RWf*lRt-^o^o] 











i«5» I ’JffaPl £?Tst 8 OMR, OCR, ICR, MICR 
'smr, OMR 'Q MICR-^3 % C*Pl I 

'smr, micr-^<? % >tr om i 
^mt, <?M 8 ICR, MICR. 

($53T '513%# \f *5# 7R#;g gfcffigg j» ^g^U I 

180 I < Pl < #t'i> CT^t I 

(^Tsr^raarCT^) '5(3%# ir 4<i '5# io i 

181 I OMR ft? 

(W a -^) ' 513 %# br ^ 's# ^<R f 3 2R?[te?i » ^g$gj i 
i8^l MICR ft? 

(ig5?r ^rsgra^) '$13%# b- ^ '5# afcffisn ^ ^g^I i 
iso i OMR 43 g^FSf ft? 

'5W3t, OMR ft ^tcsi 33? 

^PE^iJ^] '513%# V 43 '5[# 3Rff S 2R?fR3? i'S *R gt2<ij I 
i88 I OMR-^tfP'fttf’# <33 I 

[is^?r »ixipr<5^) '5i3%# \r ig?r '5# 3s,fsF3 srsjft'gii i8 ^g^j i 

i8<? I MICR ft 331^ Ws 33? 

^Kl, MICR C<M <imi« ^ft ^?I? 

v ie ^ gS^j i 

±8<b I OMR <SR^ 0CR-4<J ^ C*H I 
Wfat, OMR « OCR #t C^W?I? 

v 4<? *rcf*w& gt^j i 

i8<U I/O -<*[Q& #t <pti?i? 

V i£)?f SjT^Jt^ iH *T\ g 5 ^! | 

i8V I ^spf fasj^T ^PT? 5^K<H ^3 i 

(^5? y *Rpral sttfltes ttr^gteiri 

. i8& | ©ISlp3^> ^t? 

br *sr ^ 1% i& ^ g^ i 

i£o I |PTl^C<r^ ^jHI? <\v\Vi> 

v 4?f ^gt^j i 

i£i i- ^ ^Pt? 

(•^g?r ^rs^y^] v 4<? efC^ff^ ^gfen 

i<?c> i ^jKm #t? 

v ^ ^lf% ^Rpp« i 

i w<pfSi fsrfent <i«icv® 

[~S^?r ^rs^ig- c?> i »Ts g^<tj i 


> 04 i> 

[^t^tPt^-^OOO, Obr, io] 
[^#fi^t-^ooV] 
i o ] 

[^WPtCT--^oi^(^)] 

[^mf^-’^oo8, ii(^ffl)] 

h'l4lPf^t“^OOC, Obr] 


[^Wf*IWt-^oio] 

[^tPt^f-^oii] 

[^#n^t->5»oio(^)] 
[^ift^T-^oio, ii] 

[^tpt^t-^oio, ii(^f?)} 
[^mf^-^oi8(^#)] 

[^Wptwt-^oii, ^oii(^)] 

[^wPtc^t^oie(^)] 


[^m%^t“^oo'(J, ii] 









$<t8 i w <m #tr fafctPnst- 

($s?r ?wzfv§) ^ ^Pwi gfg[tw a ^gferr i 

[ f^rsnt (*^r) <j«ic® ^ 1^1? 

^w, t^s #t ^r? 

^rszargr^] c5 <Sft \5 ^ s^T I 

"$(tb I 5*JM-C5IWtS#?' 

Wt^t, iftH worlft #t <[<tfR? 

^Rt, iftH c*rcsrtfl ^fc^ .^c«i?- 

{t^^rsc^r^) fc> 4R ^ *TCpNJ 8 I 

I IPpi 5j1^» <fr*]f5 <3 ^ ^“t f^R3f ^iR)^? 

^Rt, ippr safest ^pw ^r c*r i 
[t^r?r ^5%# fe 4<T ^ *WpW* $V$m C ^gS^J t 

i ^*jf5<wM ^t? 

h> ^ ^rf% sfc*fRR \b ^ 0p^J i 

I PiPr®R <5*1^ ^ «J4R? 

^^Rt, %c^ PtPi^R <^0® ^t? •j^R? 

^J%# c5) 43 ?TCpP$ SRP^ °l *R 55^31 1 

I <W<Ft^ *F5R W £RR 'S #t ^t? 

[Sig?r ^za^0] ^R*fR# & 43 ^5(f% s(d(m V *R Jf§3J ! 

Vbi l ^333^ 3*t ^it'&t «TR^t ? 

^5R3t, Punch card reader 3^ 3 y Tt'3? 3J33J^fi 33? 

^*j%# & 43 ^5fj% en^R & ^ grRj t 

i P# w^osRi 33R 33R wiwrt* 3R c*R i 

WRt, CD-drive-43 03R SRR^^CTORR C*R I 

^R3t, ftfe 33 sjfe®^ wwito ^iwtr ^R c*R 1 

[^53 ^Pga^^) c5> 43 2fC^fR33 3^ 1 

1 C3%3 <j«ic^> "5^R? 

[to ^rsE^r^] ^sjg%5^t c5 ^ v5if$ sfi^R ^s JpNl 1 

[&m ^F5%f% c?> isfi ^1% ^RpwJ 1 

1 ^p5 fiC^'d 'CC^'ST <K*W CWtf^WSl 'Sft ^S? ^t? 


4C^«1 1 

(t§^ w>?D ^ 1 

1 PHm ^s? C 5 ^ 1 

WKf, Spindle motor-^ ^5? C^T^f I 

feg?T?rg & f &£) ^rf% ^<pP^ ^8 ! 


■^ooe, ^obi(?rS), 


[^tPtRr-^o^oi 

[^WPfRt-^o $ o , 
l^WPlWt-^o^^] 

[■to#fRT-^oo8] 

NWPtWt-^oi^] 

N<PlPtWh^oo8l 

[^R#tRt“^oo(J, Ob'] 

[^tPfRt-^oolr] 


[^tf^-^ooV] 

[^TOPtRt-^o>o(^)] 

N^lPfWt-^o > o] 

[^#tR!-^o^o, *<t(*faj\ 

[^mf^-^oio(^#)] 

[^PfRt-^O^o] 

[^roPlRl-^ooC, ^] 






■yrfa gros?*igg 

1 ffPf C^g WJJ1§ ^?{^5 ^?t? 

[tgg-g- fc> 4<? vsfa *rcprt g^g$<il i 

i'bV I tgfi>W<1 (Fft | 

feffsl ^5J%# c5> ^ €fc*|faa ^ | 

i'bc* t fift^tft CTtoBf f^j^T spffa NQ #t 

(ffgST ?W3FV%) ^[%# 4?t £^f[^ ! 

! 4c*i<rfS Storage devies-^ gffi C^ l 
W, WfaWM C^^Sf fi>\»1$>i SSj|^N»IW^ gfa CW l 
(^?r Trgpera^) ^ig%# & ^rf% *RpW fifths?* iV gs. glgj i 
2><U I CD ROM ^SfnG ^ ^t^FTt #t? 

(^^r ^n:f|t^ :>& gs,g%gj i 

I t&4gfg (USB) % 

(s^r^rs !&&§) ^g%# & 4<T g?j%$ sn^fl^ ^v ^ g^ t 

^ t t&$gfg f^»j$>i ^ i 

f^«#g ^t? ^ft^ctr^ c^-5| | 

^5 £R^fl^ ^ g^g^Nj I 

* ^8 i c*f*fH ct>*t #t ^ gjgw^r? 

^g%[% & ^ <2ft*ff'3<T vso g^gtgj | 

>g<* i <$*(#? 

(Sb?t <* oqg ^f% tr 1%$ vj>> g^gttgj i 

^H'b I #T? <£|fi> C^g gjg^s 

($3?r ^[%# >5 m g^g%gj i 

s | 

)> i vSl^wPR-^g ^BrN% ^st?jg g>g i 

^%# v> 4<t * g^gtgt i 

* i sn^sr^twf flw i. [gmf^-*ooc, 

*i^, t*fac?FpR ^ ggj t 

(ts^r 3f*cW^) i ^ ^ ^g^j i 

^ i ^ii^MN ^ i 

[^g?r ^rs ^3%# ^ i]g. sfc^fNs^ o g® gBgj i 
8 i PiR*im i 

(te ^g%# y ^ s|r?fi^ 8 g^g^gj i 


O'bi 

[glg#tot-^o^^(^ifg)] 
[gWPt^-^o ^ ^ (gfg)] 

[gt^tPfcgf- ^o ov] 
[gr^frgt-^ois (*tfg)] 

[gwPn^t-^obo] 

[gmPn^t^oic(gll)] 


[gmPfcgi-^o^o] 

»(*i fft), H(^), i^(gfg)] 
[gt^CT-^oob] 

[gmPl^t“^o^i», ^(’rfg)] 

[gmf%g|-^o^, ^(gft)] 








a i 


■to\ 


* i 


v i 


s> i 


io 


ii I 


apm c'iwH ^wwPr ^ i 

©js|gt, C 9 lRt l Ml®i S'GlsovPi" < 1qi(©'SO i 1l?l 'If 5 ! C^P*! I 
f$ 3 iT *rec<Fg^) ©!*[%# i i£i?j ^tsftfS an^fRSit ff 4 ^<i i 
sp?t<i 'ET3l5iHi^*f i ! wl(.»l*1 a'faTa^ I 
©t«Rt, 'sf&tSi^'t 7 ? ^ i 

(Sgg^regFg^) 5 S|^t^ i 4<t afC^f!^ 'Js^Q^T l 
ftffPT^ ©UBTM’t g*fat I 

©p!gt, ©Ifl'Tl 5 ’! 9 ! ^"GKWpIs ^ I 

©mt, ©ITHW 5 ! ^BlOTpR. ft 3 ! ' 5 W't ^ I 
(t^^raarerj^) ©[ 3 %# i 4<I *Kftw5 «tC!Sm ^a^T l 
©uHl s i 5 t ^ftt^wftts- 3 !^ ^fl 9 ! 7 !^ I 

©Tafgt, ©UBTt^M JrBWWftv ^ *Tt' p t'SJC s Tt ^RCT^ 9 ! ^ I 

(Sgg" 5 Pjca t iy^) i <*F9 sR?fR3? v *R i 

(fbfttgR s !t 9 t^ ftN I 

[S?;r © 03 %*!% i <*Rl 7 I\1%'3 aft^Jpgg s> a'i-qj I 

^irmBTR «■ f5#?n^ ^wwtJRi 5 rwi 9 ft«fosj ftr*t i 

(»5!T -TO^g^) i 4<! *Kfa« aTCSfPSi! ii i 

tftBrc 5 #!?.- 3 )^ ftfftg *Kftw& ^ e ftt ats i 

'smt, fffinwq ^SRtGg % , »rtaws!?Tra ^t®r c*r*t i 
'5pWt, ^.•C|<!C i Ppl?,- 3 !^ •ft 5 ! C?N I 


i*l 


i© I 


©t«tg|, element- ^ © ‘M®! <?T*f I 

(Ssg-^regrerff) ©tg%# i ^ aftjjrsg I 

’ > |]T 9 t 5 T! 5 I $'Gltl(.*M ^<! ^^TJO! ^ 5 ftt 3 ^ 1 'll'Sfl StftRIt (TNI© I 

| © 13 %# i a<! att^^s? i© ^5^1 1 
T3 'll 5 ! ©(.?!<! ^ I 

ftBFlfttlBrt-^oio, 



[Ssa^raany^] ©q%# i 4<I aR^ffgg i8 ^Ra^J I 
is i >S jf 5r £ ©nt/© w wwi 5 ut <> ps 'sitt/'s’^ 5 ri s !T »rt«fe c 5 ^ i 
[jSsg •»raa t '7^) ©Fj^faft i ^tvfti 5 ^ afci^sg iff *1° a^J i 
iff l •‘’ITT^BtM ^tlRft #t #t ^l° 1, t ftw 

[s?g i a(^^ft^5? i© 7 !sa^ i 

i^ls i fb'JPR, RjIwM ^ftBrwfts <ra i 

©mt, feftrsm ^w 9 ! ^f=ff ^ i 

[Sgg^rsciFCT^) ©I^[%# i <4* ^sftF'S an^f!^ i«l *Ra^tf I 


[gWftt!3t-^oo^, 08 , io, i©] 


[gRstfttwt-^o i i,( < #)] 
[gf^tfttcat-^oii] 

[gTOftot-^oo©, i,oio( 9 fft)l 

[^Wftlwt-^oii] 

[gmftttM-^oii] 

[aWfttc^t-^oo©, io( 9 ift), ii) 
[<ll‘PlPf(.<ll-^Oi i] 

[aWftt?^t-^ooff, i 8 (■>#)] 

[gwftl^-^oii] 

[gRs|Pf!^r-^oo8, off, iff(’tft)] 
[awftti^t-^oii]- 
[aWftR^t-^oo!?.] 
[amftti^t-^oii] 

[<K»lPt!^t-^,ooff] 

io ( 9 tft), i©, i8(^f%), iff(’fft)] 


[awftn^t-^ooff] 

[gwftn^t-^oii] 







I 




| 


1 




I 


^8 I 


^*113 3Ttf5?*f33 
It'S® 3 T*l 3 ^ gcfaf 3*3 t 
1 ®l*j%# * 43 £R^fft33 iV^B^T I 

ffepR C <5 tf5/ c 1Jlo ^t3C3^~43 s Tt' p R 3 T^ ’©SgN 3>3 I 


' 3 'b'O 


(Sigg y f^& vE) * 43 ^rcpFtf 3° s sf^3J I 

>& i c^nft TQfyQ t%\4w$i ° s gcfat w i 

[Sag ^ 43 fifty l>Q 3 ^o 3 \ Jq 2 <u i 

ffepT^ *UjM\SJ ^/« ^|<C<Ppl^ 3 <i f3t 3>3 I 
(frag Tfsz^j^) > 43 *rcj*w& sftyt^j ^ ^gtgj i 

43 # (.wiw«i ^ngw ^i 3 wf»Kr 4 * f 3 % wppjt^r 3 t 3 Pfa i 
[Sm ^t%# 43 *raprc& fi|tym 3 ^ g^gagj i 

PifSUiM $*$i<iwPr- 43 2R^rm%m c^n i 

feag ^%# ^ 43 gftyt53 ^ g^g^gj i 

PlRilM $*vf3Cg s Pl\-43 fifg^tgt^T g^ 3>3 I 
(te >i^~i7^] ^ 43 *t*|Rf$ sfcyt^g * g^gSgj i 

3>3 i 

^q^Mt ^ 43 2R^fR33 « 3^ gtgj i 

g >3 i 



i 


I 


*3 1 


*br I 


*^ i 


'Oo I 



fcag ^ 43 fiftyR53 8 3^ ^$31 I 

pMC^Hh 33 s wf5t jSfafspfafg ffeg ^s^g 353 i 
^ 1331 , pKCi^Mlg C 3 fa 5 ^ 1 L>| 5 M ft *13 33 ife ^[£4 3 ^ 3 t 3>3 I 
[$ 5 it ym3Fv§) ^ 4 ?i ^#f <3 afcym a ^ gg^T i 

UART5jMft'5i'W3 33 s WfnW 5 ! ^Sf^g 3>3 I 
Wt3t, U ART- 43 3&gf£4 oi^ <^ | 

[$tt?W7FvjJ) ^%# ^ 43 3 <f^ 2 R ^53 ^ 3 ^ 3 ^ 31 1 

' v »UlpMC4»Mf > 1 PiRilN ^^t3W33 33 s 'SHtefPf ^5T$3 <PW C33t8 I 

(Sag 33 C<rer^) ^[%# * 43 *RpF$ £R^S 3 3 3 ^ 0^31 i 

Pi «i (.4*1313 Prf33H ^&I3WP13 33> ^I3l2ft3 3>3 t [3tggf*fC3T 

(Sag ^3%# A 43 3?j%^ eftSj'Rsg V 3^g%3J I 

USART'-4^ ^SlnWst '*l«P»t I 
^ USART-43 IRS ssnmtm S5t^ ^3 I 

'smt, USART-43 Block diagram W C?W I 

(^arr^pyg^] ’ 3 ^%# ^ 2 ( 1^33 !» ^ g§ 3 T i 


[<H4lRt3t-^polr] 

Nl<)>lPtC 3 t-^.ooSi] 


[ 3 Wf%C 3 t-Ro>R] 

[^T^tWt-^oi^] 

[ 3 t 3 Stf*fC<rt-^olio] 

[ 3 t 3 sff*K 3 t- 3 p.>o, ivs] 
[ 3 l<t>lPtwl-Ro io] 

[^l^lRwi-^oos] 


[ 3 t 3 stf s lC 3 t-^.oi' 5 ] 

Roio, ii(s#), i^, i«, i 8 , i 8 (»tft)] 
[ 3 Wf i lW|-^oi 8 (s > tf 3 )] 

[^RslpRRt-Rooff, ois, io, ii] 
[ 3 t 3 srf i r?RT-^oi'S('»rf?I)] 
• [ 3 Wf»tC 3 t-i.oii] 















^8 

1 


i 


RS-232C .^I3wftv43 IP* 3^3 i 

RS-232C/V 24 standand serial interface-43 ffel W 3*3 I 
RS-232/V.29 f?rf3TO IR 57 ^ 43 ^T 5 ! I 

[iifesr ^ 43 *wf*W fiTCJJt^ ^°S^J > 

'Q ^TJtfTO£ftTO ^f5t SjMffiTO3 ^31 I 

^sT3t, Synchronous 43* Asynchronous interfacing- 43 3W *TNfa C®N I 
foH ' C 4*tTO 'Q ^jlfa^lTOTO ftfeH ^tWPT 43 3TO* C*T«I I' 

[S53 ^rapqrg^) ^1^®# ^ 43 £ft£fR33 2>i> *RJq$3J I 

Pmc^ito ^f33t 3*3 i 

Trgjcygr^] ^ 43 H 3° BT^J 1 

[s^r A 43 *wf*W* filRtlOT ^°sB^J l 


w I 


[^mPtwt“-^oo<?, i«] 

-*oy®] 

[3t3 5 lf*t£3t _ $po8, oV, oh), 

[3t3 5 tf%C3t-^poV] 

[3t3*tf*ft3t-^poc5>] 

l^iPn^t-^oio] 
[3t3*tf^-^oovS, >o, **] 


VQ I 


\ 3*3 i 


(%^?r 


yp&F&t 


V'b I 


l 


[3t3#fc^-*o>fr(^)i 


I * 43 *rcf*F$ src^jro ^s j 

v5[Jtft«HC44TO PlfoM S'CtoWCXIS 3c?r4 3>3 I 

($ 53 - * 43 fiRfTO i>C 3*aN- I 

^ 43 *kPh* i 

\Sb* I USART 3^ <3 CTO 33? 

f^?r TOyffi ^sqfot% A 43 *rcfiwt *<\ 3* g%3J i 

V5h> l USART’-43 %5/^8 > 'Q C<jBt^!3 C3<H3 3^ 3*3 ! 

[^g?r Troq^yJ^) ^ 43 ^Rf3*$ 2 ^|'q<j iv *R 3^1 1 

8o | USART-43 4»C3at*I ^(W* <3 C3f^F&t3 CW*M 33* TOtTO W3 3*3 I 
^E^gr^) ^ >r 1%$ ^h> 3° 3^31 1 

RS-232C/V.24 ^*OTt*f 3*fat 3*3 i 

[S^T ^ 43 £(t^fN53 *R 3^31 1 

Rf5>^ £f^T3 ^“.^Cb3 3T 5 ! C^-3 I 
W*f3t, TO 2W3 #t ^5cb"3 TO OT*1 I 

^[%# « 43 2TOJIR53 i 3\3^3J l 
fb^I 7 ^ C^T5TO3 3°t3t 3^3 I 

^mt, Membrane key switch-43 f63i W W TOfl ^Si'tl# 3^31 3*3 .l[3l3*tf i tC3t-^oio(3f3)! 
3t33t, 1^13^33 ^ *^CE3 <Pl3^tf^ f&3PT3 3 c f3t 3*3 I [3t3*tf i tt3t-*oi8] 

[i^SiT 3’gjarCT^) *51^1®!% O 43 3°f^S 2(01*53 ^t. 3° 0^3T I 
88 1 fW 3*Tf3ll3lfr3 #1-^5 3^313*3 I [313^^-^008, ii, i«] 

3(331, Capacitive key switch-43 3^3 OT’ft'Q I [3l^lPl (.3 l-^o i > (3l3)] 

[Ss? ^cytr^] *S(y[|<=i^1 -s ii(3 3°f3*^ g^l'sa 3) 3° ^<1) I 


8i I 


8*1 


84 I 


[3l33f s K3l-*oia-(3f3)] 

[3l3»lf*t(3l-*oo8] 

[3t33f 5 K3t-*oio] 

[3W%3t-*ooe, io, li] 









Vto(t 


8a i fern w \ -tcrt ^ i 

T3 lRt, Hall effect' ‘^T ^1 'Q <p|4^lfv5> C«R I 

^jRt, ^ ^*fat ^ | 

^RT, Hall effect, ‘#t’-^M ^«fat ^ I 
^RT, ffepl^ <pfa\ ^ .| 

^sjRt, Hall effect key switch-vR ^T*f*W% ^ t 

(tTg?r vs 4<T >ikPW 2fr?fl^ 8 i 

| ft-^CO<l ^IJ '^ c ff?rtt ^t? 

^JRt, ^FS "5 n 3^ Key switch-vR '3 c TRf*l CR I 

WRt, ^ 

^R1, ‘#t’ 'S c fRf^l CR i 

.'SfRt, *¥t-CR5 <]j<i^j\s ^tb<l '$ C IT$ C I CR t 
^Rt, ‘#t’ ^ # Rt#TRFt 

(t^g- ^wcr^) ^nj%# o <r ^Pw i 

8h i <Pt-cR# ^ ^ra? 

WRt, #t C^S 4<t 2t*R CR | 

vs 4<T 2R^H | 

8b- I #t-(R|v5 ^WlvblWd R> ^RtSR ^ | 

(•^sT ^[%# VQ t*R gRflfcjf ^ I 

8S5) | N-Key Lockout 'S N-Key Rollover 3f2RJT <Ffat ^ I 

^JRT, N-key Rollover "^^cv© "^pR? 

^fRT, N-key roll over < 1*1 cv© ^ : ^R? 

^fRt, N-Key roll over <R\ N-Key lock out <i«icvs ^ ^J^R? 

(S5?T *1^0^) vs vR tr I 

£o ! <Pt-RT5 >jlPi\ C1FT t>|u|u Vq^rj ^ | 

(t^r vs R I 

I ^W?lR #t-R><ltS*1 2f©RTl RR I 

^iRt, f&SPR RR I 

^Rt, ^vsTIjR fe?l #t-fi<llS^ Rfat <R | 

^TRt, Hardware debounce erf^RTt RTWl Rfat l 

vsiRt, #t ^Cb<; ^IvfqtuR (3><il$*i ^rff^5 ^c(^t ^ i 

^[Rt, f^t ‘^t’ <r(S(*J<l 2f5R ^ ^cf^i ^ , 

^Rt, fferR ^ i 

[^g?r ^rsg^ry^] ^[^1=1^1 o 2RJtv?R ^o ^ i 

I >i<puvQ?oj<j i Rt I i 

^TRt, fep^: ^R 5 ^'QTUR gfaj^l <[cf^t ^ | 

^q%# o ^ ^ ^RafRj i 


[^Rnl%Rt-^o^vs] 
[^t^Rt-^oo^] 
[^^tpRt-^oi>o] 
[^R»tf*fRt-^oi>o] 
[<[1411*1^1-^0^^, i'S] 


[^Rlf^Rt~^oovs, 08, oV, Oc5, io] 
[^RlpRt-^oolx, ^(^), ^8, >8(^)] 
["R#Rt-^o^o(^#), i8(^)] 

Rf^lPRt-^oovs, Of^l 
[■^tPlRt-^o i 'S(^)] 

[^RtPlRt-^o^vs] 

[^Rtf*Rt-^oovs, 08, oc, ^o, 
[^WpRt-^oo^, 

[^TOpRt-^o^(^)] 
[^Rtf*Rt-^ooJ?>, i>A(' 5 tf^), i>8] 

[^lf*Rt“^oo^, o&, ii] 

[^T^fpRt-^oo'S, 08, ob-, *o; ^vo] 

[^R#Rt-^o ^ 8 ( <! tf%)] 

[^TOPtRt-^ooV] 

[^Rlf*Rt-^o > o (‘ 5 tf^)l 
[^Wf*Rt-^o ^ 8 (^)] 

RT^fpRL^o^] 







(j-vo i ai^taa sjaaatsa tStfia a>a i 

[S 5 ?r aasan?^) S[ij%# 3 4a atfa>3 sttfltsa >5. at 3t^ai I 


U8 


tfts 


^<mP)4 tw at§a ft ft , 5t°'*i fata a«fat a>? i 
■®I«R 1 , caaafaaTM alst-dd a&a afitt ^ I 
[^s? avaa?^) 'll 4a atfaai £ itufR3a is at a^ar i 

(J 5 - I siatrtl-CaaalaaaPl al^CTa *tt>a a«fat as? I 

^iMT, spt#t caaafaasjFt atfca ft ft stft lata afcs a*fat aar 
sprat, spniBt caadfaraata ai®caa a^fat ate i 
(ii^^g) sq%# « 4a ’Rprt arcsw* is atatat i 
ft-c^5 4f* arta 4aCaa* ftvta cantata ^ttaata* detect aamt &m ^ a* i 
(Ssa aggre^) spj%# « 4a ntfa3. aftffTSl i<t ata&aj 1 
(j-H i a itSta a srsrsft't a^af&s srtaa a>ca carat's i 
sprat, Moused airas anasratft nttWl c®r«t i 
few aasrerg) siyjptft s 4a atfoS attffEsa *b at ^ ' 
spifitasiPi ntftna a&a ^fat ^ i 
fewaagrerfl) « 4? atft* i t at a%aj i 

%at?i Rj'o&.aa £T^Hc®a scsra a>a i 
fewaasreg) '5ig%# 8 ^a ntfaas 2 tt?pa i ata®aj i 
led fisatH’a sjfi^ir® Pr*t i 

fewaggreg) sryfc# 8 4a #wt gtcawa ^.atgSai i 
fsapT^ w5 nfltIN %attl afar a>a i 
sprat, fs yji®^ fentg ’raff a«fat aar i 
fewaggrefl) ^tt*# 8 4a ntfaas sttjfEJa « ata^aj i 
^ i aP&ta ^jh attffapj fwsi’a afar aar i 

few tot® stg%# 8 4a ntfa^ attjfrsa 8 ata^aj i 
tjoi apc^^atf^ 1%f^3 « ft ft sit*t lata afos? 

sprat, n’t^’aif^® video signal 4 c4ia casta faaaiPt attas? 
fewaaanyflj sryjfaft 8 4a ntfos gtflrea <t ata^ai i 
\i,8i VRAM <ia(.'s ft fana? 4a aw ft? 

'sprat, vram ft? , 

sprat, vram a^rre ft ^arta? 
fewaggwrj) 8 4a ntf^s sttf^sa « at a^aj i 

w , C RTafraasitta^$aaaasaaatasnt^ 

sprat, aatn 7x5 arrt^paptatH a<S 1 ^?l^ a tf^atmaa‘fat^ai 

sprat, CRT aara 7X5 matrix-4 P 'aa-a® display srf^Rft attaara adai aa 1 
[^aasjctparg) si^^# 8 4a atfa^ sttrstRsa a ata^ar i 


d'cr l 


Qb 


'bo 


b± I 


(aifiPtcat-^oi^] 

[awit 5 ttat-5.oi' ; t] 

[awPttat-s.oos, 5,oii] 
[atastpitat-^osi, ii.1 
[<H>lf i ftat-^oi's('afa)] 

[aianf*rcat-^oo«] 

[aiastf^ttat-spio, i«] 
[ata^ttat-^oiiCafa)] 

[ataaf i itat-a.oi(?(ata)] 

[ata s if*ttat-a.oov] 

[awf*ttat-^o, o«, 08 , oG, io, ii) 

[aWf i ltat- ; toi'5l 
latanPttat-^oo<?, i^l 

[aia^trat-^oov 

[aia>lPttat-^oov 

[at^tf*rtat-^oo8 

[atastPttat-^oov, i8(ata] 
[ai<wf»ttat-^oi<?(*ria; 

[awtf i tcai-^oo'0, °8, ofs, i: 

[awf^ttar-^oi 





^rir ri^s^rr 

00 i R>fRfR RfR>tR sflfRRR fisRttfR RR oTRlsflR wr RR i 
(to R^%# 8 4R r*Pf$ eRff^R v R^sf^Rj I 
OH 1 MC 6845 CRT Controller-^ RR OtRfSflR Wf RR I 
WTRt, Wsttum CRttOR RR OtRfsflR ^5RRR RR I 

^WRt, Monochrome adapter-^ block diagram ^rr R>R I 
(i^Rwo^) ^[%# 8 4R e^ft^R R^ggRj i 
OV I LCD’R «T&R-f6at RR | 

(to ^5R%# 8 4R R?fR$ «ft*[ft3R io R^ggRj | 

0 & I LCD’R RfRRRifi fbtRRR R*fRt RR I 


'S'M 

[RlRlPfcRt-*oofr, J^] 
[RtRtPftRh^ooe, ofc] 
fatRlPlCRKo**] 

[RtR4PttR|-*oo8, Ob'] 


^mt, LCD - ^R R'fRt RR | 

^rRRt, LCD-4R ORR I 

'WRt, LCD-4R ^«t 3IR> RJtRlt RR I 
[l^^r<rJ^] 8 4R RsfR3 ^fFSR RsJf^RJ I 


[RlRtPftRt-^ooo, 08, io, 

[RtRtf^-*o>*(*|ft)] 
[RtRtf^-*0>>(*fa), :>>, ^o^(#), *o*o(*lfR)] 
[RWf^-^o>S(*|ft)j 


Ho | 4Rft Otf^RR WlOtR^ftRR RR OlR|2ftR v5^R RR | 

WRt, 4Rfi> RtRtR atlf^r 40h&fR CRTCOR rr wRtsfR ^r r>r I 


Hi 


(SW^TSZ^TgJ ^5R%# 8 4R SR^SR R°^tRT I 

Rfcfj SfRlR £|lfRR>l ^j|'sbl' s b!cR<l RtR t!$£fp3f R>R I 
hi<lfD Graphics adapter-4R RtR CRR I 

WRt, caFtew: ririrr fapfe crr i 

(^tr- ^5^%# 8 4R ^pW5 £R^SR *\o R^gW | 

H^ I ^HfC^lR fo^ic^l WfO HMr R^Rt RR | 


(^R ^[%# 8;4R^f%tf *8 R^g^RJ | 

HO I LCD « CRT C^RtR^R R^RJ Rt^RJ RR | 

{^R WR^] 8 4R R<fR^ Rl^R $<t R^ipiRJ I 

H8 I 7-Segment fo^fttfR RR | 

(SgR W^-|] ^%t 8 4R R^R$ RT^SR *0 R^g^RJ | 
He I fRCRR fR^ItRf^ 1WH #t #t ^*t fRCR Rf^s? 

(Saa ^TSfc,<t*o0] g ^ R^fR^ Sfi^SR iV R° JqB<h j 

HO I C^RSf §1^R fRRl<lfD foRUti ^ ^s*t fR^R Rf^5 I 

(tgg?r RPg£R^^) 0 ^%# 8 ^R R?fR^ Sfe^JTSR ^o R^ B^RJ | 
HH I RtRTR RHlfeiJ iRRRJtR RR© O # fRIR Rf^? 

0 ^[%# 8 ^1R eft^SR C^o Rs^RT I 

Hb* I flFRRfR^ ^R§ RRto #t ^^RhR? ^ ^R RRtR ^RtR 

[SWRgZR^^] 8 <^R 2R^3R ^8 R^ ^%RJ | 


[RtRl%Rt-^ooe, ^^(RfR), ^e(RfR)] 
[RtRt PlTR^^o^(RfR)] 

[RtR#TlRt 

[RtRtf*^Rt-^o^^(RfR) ) ^vo] 
[RlRtf%t-^o^] 

[RtRtPnRt-^ooo] 

[RlRiPtlRt“^oov!)] 







cRfcRRrtRR 

HSi I R*tRtR uRGR "ft ft^RR fRiCR Rffr®? WlR R^fat Rt'S I 
'5i«t<rt, fip^rf^?. gR R>RtR ^RtR ft? 

[terTOgf] Rigftsi^t 8 4R R?fRRJ £R^ ^ff R° Ja'S^i l 

vo i giff^pr ^umr>tcrr *&r « ggftff R'fRt r*r i 

fs^ -nga^CT^) ^%# 8 ■SRRg^gKflreR ^RR?.ggRI i 
vi i rgb RRRtR rRGorr rr 5 ^sratsftR cart's i 

[»&g?r '5i»jftR*tt 8 R?fR*$ gt?|l'GR $.v R° g ! ttRJ i 

Vi. I tsi^lw?) RR 5 '5RMR 'SIRR ^R 1 

[tgga"»raa t <y^] '$T i J% c T^t ff gR sfijjfFSR i R?, g$Rj i 

v« i isi-oicrr cgftffsft rsr i 

^|9Rt, Printer-^R CJjf'tfRSM R*R I 

ssmt, fsl-SlCRR GSf'tffstR CRR I 

^RRt, lRf*f§j 's^pift Isi-ciwr caRR'oin SmbR rri i 

(S^iT ^PjgF'T^) '5|»J^t®I% ff .'SR R\Rf3t SfC^jl'Oj'S i. R?, g^RT I 
V8 l 'Sr!$<HRR ^tRRTl? 'S RR-^RRTl% 1$tR>tCRR R?j®t Rt'Q I 
'StRRt, %RRTt$ 'Q RR-^RRTl? Rj-CIlRR RtER R1«JRR 'ft? 

[ssg RRtTP^^) a gR rsRf^ sr^jbr « Rt.g'BRJ i. 

v<n ^-sm^lgr^t^lf^^w^RRtR^i 


[RtR#t^-ioiff(RfR)] 


[RWRfCRt-R.oo'O, 08, off, oh, ioi8, i8(RfR)l 
[RtR#ftRt-iooV, ii, ■5.oii( < #), ioi8] 
[RtRRpftRt-ioio, io(RfR), ioii] 
[RlR#ftRt-ioii] 

[RIRRPttRt-ioiil 

[RR#RRt-^oii(RfR)] 

[<R5|RRRt-^ooff, ioi«l 


[terTOCT^] ff iSR RsfR 5 ^ £R?(I'SR 8 RS. S^RJ I 

VV I ^£3 RTt@R? f£R>TCRR ISpS Ci® Sjt^® Rlff5fi> '5WR R>CR WRI'S I 
ft?Sg ■5!R%# ff 4R Rife’S arC^fRJR t RigtRJ I 

VR I ^RTt^f£t%RRgfRRl-' 5 (gfRRtR^R.^t?tR RPR l ' 

'otRRt, 'S® RJlGa^l IspSftRR gfRRt CRR I 
'gstRt, ^ RTtSr^ fg-^ltRR 'SigjRRt CRR I 
'RRRt, ^5 villGa^ Rl'GlWR gfi> ' s T#Rt CRR i 
( fgar ^raca^^] 'RRft^Ptt ff gR R°fR*$ sR^JtW ^ *R g^*8 I 
vv I feRR. 51R ItSRRR <Pl^f« R'fat RR I 

[l5M '5IRftR^t ff >SR R°f^3 SR^WR R R?. g^RT I 

V!» I HRfStR^ gSTCRR <pR^ 1R> RItRit R5R I 

[tShRT Rsja t <3'0) ff >SR R°fR*^ S(^fR3R V R?,g i tRJ I 



[SWRRRnyj^] 'SIRftgft ff >SR R°1%€ stt^ft^SR !> R?, g^RJ I 
^i i ffif^PRR 'JrRi’SJR 5 ^. CRR l 

^tRRt, ft ft '<Rf i f§J RwbRl Rra R«,RR2R«, 3FR RRt %f^5? 
fsg? RWCT^) ff -SR R<Rf« 2fC?J1^R io R?.g®RI I 


[R1R s tf*t£Rt-'ipo8] 

[RtR 5 tf*fCRt~^oo'5, i8(RR)l 
[RtRnRtCRT-^oi'o, ii, ii(RR)] 
[RtR#tlRt-^oii(’llR)] 
[RtRRf*ttRt-^o i 8 (RIr)! 


[RfRRRtCRt-^oii] 


[RtRR%Rt-^oo8] 


[RtR^Rt^Rt - ^.008, ii 

[RTR#PRI-ioii 

[RtR#tWt-ioii(RR) 








k* I 


I 


o>8 I 


b<t i 


art \ 

flSW a n «MW>g ^) <2* 4<J >2> I 

cwtfwM wP7T#t # ^*t Ror^ffc? 

(iSM ?rec<refl) .e 4* ^njpW8 «KSJWW ^^SpNj- 1 

^C'Sr'D ISj'GlC^ wtv*! 7 ^ # #t? 

^nflWOTfil c^i I 

^ 4<i *RpF$ «IC5|W?I * i 

1aRSl«i3. Rf^sj ^ t 

wri, &%<*?* ?pf ^rtstfr w ^ i . 
o}ST3t ? ^OST^ fipSfC^ RfcjJ »Tt 5 l C 5 ^ I 


'S'bc* 

fafflf^-*o>o, *8, *8(*lft)] 


t 


&H l 


ssmt, $$C<s# C*H l 

Wfat, Inkject printer-^ ^R*(tOTfl C=T^ ! 

\b <$? £RfFS3 'D I 

1Sr^rc?r^ ^rgf^rsn^r^: ? 
post's ftfiiGRi tjJS t^rsnwst on*( t 
^t, ftrtWRT # % 

Ri'vlc^ 4 <pT 5 ^R*ft i 
| ^ i£fa ^rRpss fifc*!!^ 8 *?\ jg2<j i 


Srtr l 


c5>& I 


^OO 




f*fc«it ?M4^ faj-GlM^ sfl3)f«> ^ <F3 i 

f^g *r>zw§) ^%# <i> <m ^i?!M ansfRRi <t i 

*3hq CSf5 fs('5|W?l ^'l^lf'i g^fat ^*3 I 

($gg gqar<T^) >!3 ’Rft i 3 ap^fra? >!j jr g^gj i 

risosiB faj’Blc.-a^ {TC* ^nnsfW ' 5 f^ J f 4W CENT'S i 

($gg?rggrer^) ^ 4<i ap?^ * *RS^!J I 


faR#P7lT-*o^, >8(»lfg)] 

[gWf*twt-^o i's(’tfg)] 


[gwf^-^oos.] 
NwPfisT-^oov, >i( < #), ii, i8, isC 5 #)] 

[gf# i R^l-^oii(<#), ^oii] 
fafflt%Plt-*o>o(*tft)] 
[gWPn^t-^oi'o] 
[gr^p^t-^oi 8 (■’#)] 


c*rsnt?ra J#f§T>8M ^cg«t i 
'smt, W«tlWi) #t #t? 

(&2Z ^°-j?FV§) mi«jfft«f5 t <\ -XI? £TOJfR5g i I 

io5, i i 

5 5t«igT, c®twi? f£j*x5tc.<ra ■=gf^sft 'a i 

'spifgt, t^eiW fai'ClW'Si ^fg^TST^lt ^1? 
fW^FCT^) <\ m Jtsf^ aTOJfl^? ^ ^gt?r i 

ios i ■'HtgpTM ^•CwwPr-'XI? ^n*orsr S5#t fwt <pg i 

^«TO, STflTK ^f5t 'SJHI'SIW^ ‘(t’MSWt i 

^sRt, 'S fsj-G|Wy 'SflW W)5t ^WSTRra s Xt < 1'8^«Tf ^ ^7 

(<S^g 7PCT770] ^ >43 apc^l'Qfl « ^ gtgj i 


[gwptwt-'i.oi 8 (■’#)] 
[gt^tWI-^.oi.i.] 

[' 5 Tt<Plt*tWt - ^.o o 8 , o(t, iJ!.] 
[<H<ilPt^f-^Ol.o] 

[^Wf*tWt _ ^oo<7, oV, io] 
[gt^tPP^t-^ooV, ^.o>8(’tf?)] 
[gl^lRwI-^oio] 






*><\o 


yo8 1 <wm ^tnh ^ i , . [^wftwr-^o^o] 

(3-g?r Tfyj^a-%) H ^ sftfiwt gfcffis? 8 ^ gl^j i 

l>o£ I (^TSit? ^ Wftllsffa ^SRR ^ I . 


(tsw h ^ ?ref*F$ groyw e ^ g^j i 

lo'b i crotcsra fSaer ^ ^fat ^ j 

fSsrr ^rsE^er^) H ^ io •r, jfSfclj f 

| <K*l<pf5 C^tH ^JT> 'Q Iwfe^ ft*l I [^T^tf%C^t-^ooO, 08 , o£, ob% *o, * 8 (*ff?t)] 

WRt, Wi<pfi> C^1*tH I/O fwfe 3 ^ -vftQ | N^PtPfc^t-^oofc] 

^T3t, 4 c^fu Special Input/output Devicl-^)^ *TT S 1 C 5 !*! I (*ffij)] 


[Sw^rgjCT^r^] v *£)?f 2fanfR3?r i ^ gj^j | 

ioV I vtffivfttt '» fesW ^ i 

[t^g?T TTgjC^r V >4^ 2f^*f|vS?f ^ *1° ! 

io«?> i ciRuc^w^ 

(<5w ^gca^^} v ^ o S^I i 

ii>o I $pjf5c<i\& *wMk ^ i 

.^PRt, Flat bed scanner-^ Tffcl ^ I 


[^FFtP^-^oo'o! 
[^T^lf*n^t~^oo8, o£, 


NfalPfr^-^oobr, io] 
Nl^lPf^t-^ooV] 


[tSsg-THqafCT^) 5pj%# V 45 *Rl%« 8 5?,s85J I 

iib I MICR 55if% 5*^1 55 I 


5I55T, M ICR-45 ^#fs OT5 I 

(%55 wl) br 45 ’RpW 8RjfR35 e 5?. g85J 1 

I OMR-45 ?5f*|8j 5 c?J_ 5 55 I 
’W, OMR-45 055 l 

Wt, OMR-45 ij# M*t8j 055 I 
[335 5^5^) <5jg%# b- 45 5?,f5« SfOfflH ^ 5^gt5I I 
ii'O I OCR-45 ^5^81 555 I 

($3iT5WCT^) '5[^%# 1 7 45 5<Rf 3 sn^ftH a 510857 I 
i i8 I MICR-45 ?5f*l8jt5fn 8t^5 55 | 

[Sag 5503*5^] '5|5[^T% b r- 45 5“1%’Si 2TTffT^5 V 5° 3%5J | 
iid I MICR-45 ^551 « %Tt5Wl«l5l tig’I 5^5 ,1 
4551, MICR-45 ^f55T « ^551 (?N I 
Wt5t, MICR-45 ^5l«C5t C5^t I 

fera ^pgrer^) '5pj%l^t V 45 2|T£fR35 S 5?.g85T l 

ii'b I 51^8 C5T55 55#f% 5^ 5*5 I . * 

^W5t, 4 < p(u Light pen-45 5>t5*W^ 5 c f5T 55 I 


[5t55l%5T-Jtoio] 


[tmf^-^oio, »] 
[5f5tf*R5t-Roio(5l5)] 
[5t5#R5l-^obo] 

[5l5tf*tI5t-^oio] 

[5Wf 5 R5t-^oii, iR(<#)] 

N^lPtWt-i.ootf, olr, oS>, ii] 
[5t5#fC5t-RooV, ob, bi(5f5)l 
l5t5#‘K5t-^ob8, i8(5f5)l 

[5l5lPft5t _ ^.oo8, oQ , i^] 
[5l5lpR5t-^oi^(<#)] 


(tSH 5|>|%# br 


45 5?!%^ 8(1^35 io 5° g85J I 






| C°T*I l 

[S^?T ^^7^) b" ^ ^T\Pp$ 2{T^Jt^ ^ ^ *R $<1 I 

HV I Digitizer-^ ^RPf^FT 5 ^ ^ t 

fS^T ^fSjC^H?^] "ol^t^t V ^ 2^!^ ^ *\ *R I 

i #M £|<r»l^"C^f ^|T*t ^ i 
[s^?r ^rsjca*ry^) V ^ ^fc^Jt^ ^v *Ts 5T^<0 i 

Ho I ^)MlC<f?i <i<&!& ^ I 

( 3>£;T V ^ ^ *1° 5f^I 1 

H> I OMR ' s 1^f^ ^stf-^Rstf Rl^l 

[ig^r V && ^A *R i 

H^ l ICR-^ M*fepf^: ^ l 

o(g%# V a® A« t 

^ i C^ ^ tSt C^Km fstefecy ra 2RW ^ I faWf 3 ^- 

TOR OT^tR C^lM^t RjvsRc.^ 3 c*m I 
f$^g~ Tre;^?^ ^ ^ *R JpRl 1 

^^8 1 ^ R>c^«i *fNRi 5 (.^"4 ^ i 

^$aa ?r sca^ff) o> <£BI ^TCpP^ ^ . *R JT^T 1 

hc 1 <w <ftsR ^ 1 

^>mt, 

WCT, Punch card-^1^ general feature ^ I 
($ 53 - ^[%# 4<I *RpF& ^ i 

H'b t ^Tt^lwH?^ W<?f^ Rio5t»l*l RR^ ^*U '»l*H ^ I 
[s^r TTBjca^]^) ^®^Rl*it & sn^ffs?f 8 1 

H^ 1 'sut^twfD^ ak*ra ^k®ilo"Hl ^ 1 

Magnetic tape-^3 i 

(^*r ^<T><> ff) ^T%# h> 4<T ?«Pwl Cf I 

Hb* i ^1 CHlU^s. (J>t*i? ^nc«llMl ^ I 

^T3l, Magnetic tape-^T^ C^i 1 

fes?r ^rsgp^) ^q%# 4<i ^ 1 

^%# ^E. ^ 2n^<T H ^B|^T 1 

hoi ifih c^nfe ^ t 

^^\ y IFTH CTOTtfR C®T^ l 

^?Rt, ^ Rc'^ FH ^p[ s fr®'C 5 T[ #t ^? 


[^t%^t-^.oo8] 


[^<PtPt^t-^o ^ vb] 


■^ooQ, oV, ^o^vs^), ^oHt/ 5 #)] 

'[^Wf 

[^mpfC^tHoo8, * 0 , ii] 

[◄i4iPn^t-^o>o] 

[<n^fRk^t - ^ooc, ob, i>i>] 
[^mPrc^tHoi^, n(^)l 

[^mPtWt“^oo(f, oV, n] 

[^^k<lt-^OOv!), 08 ] 

[^Mf*l^tHoobr] 
[^mP^Hoo^, n(^R)] 
l^mf^Ho^8(^iR)! 











^FHSSl’si 


'yw i uPf Pc^ <n%<F fww ^ i 
^iHt, |P fk^RT HtpFF ^P^Tf #1? 

WHt, pH Pw HfpR* v5R£*ft HtH c^[ i 
(teTO?^) ^fP# fe a£|<I *RpWl 2ft^fP<J fc> | 

W i irfn pT^H Rpf <F3 i 

Wfat, O.C |P p(.^<1 "^V0j\»5l pH CHHP I 
wW, yPt pf^<i hN chh i 

nPi Pc^<i ^ ^\? 

^iHt, Floppy disk-^IH '^'©J'sSW.Ph fStSPT^ Hpt W I 

Wfl, ffPf p$ wft^-pH Ps ^ pp^ ^-*t ft%s ^ l 
(t^^rsggRy^) oq%# & 4<l *rcpt®« sfc*|t^?r *o i 

i«® i uPf Pc^<i M*ftprsj< p£^*l ^ i 

(ig^r fr 4H gfffipa i 

MS I 3p PtH^ HtpFF ^ ! 

[teTOT^) ^[%# & 4<J HS,HpJ | 

I fSspi^Sjt^, C%3 'Q PPsS>T«il HSJ^t HP I 
^HHl, "3P Pc^-s pH HpT HH i 

^HHt, ^3p Pg$h Pi Pi^l-s <i«u\s # <pfTu? 

(iii ^.w| ^%# a> ^ *rcpwl alettes yo^gfc&'i 
i ,^p P"$ « ipP Pt^<i HtPj c®N i 
^hhi, iP P^ : ^p Pc^ hhri HtPn c^pi i 

^rsg^7^] J5 i£R ^8 H° JpHT I 

*vDH I PP 'G PPP<t HOT HtPl CHH 1 

^P >8 PS t£j<? HTOT HtPj CHH | 

[t^^jc<r^) ^[%# & 4H Htp*3 £^|P<J i 

Wbr I 3p P^ #t #t ^*t fel *tf&5? 

Wit, ^P P^ PP^ HlH CHH 1 

[5 a <3 H>fc<pt3 o|r^^p% t?> ^ ^fspF^ 2^1^ ^'ij 7f^ ^<53 | 

1 felted ^ <? iP^ir'*T Pt^fs ferPl^PT^ ?ri 1 

(tg?r Trsg^g^] ^j%Pt c!> <ii^ £TC^(F5?f ^ H *1° l 

>&o 1 Pw<$ P^t wsfc tksm ewe i 


^N^t, Diskette-Gi data storage layout-^l^ PlR^ '^‘Pt HP I 
^J%# ^ ^ 2|7^fP^ ^V H\ 5%HT I 

i> 8i 1 |Ppt P^ IR 5 WtHMtH I 

[S^?T ^Tgjd^T^] ^l<n^l <5 1 

i8$J Ht^^P fivbl W.<1 fS^ 3 ^ ^pp® ^Pt HP 1 

Ht33 ^F5 Po|c< 1<1 PsPH^ H°C* s l»C‘ 9 t Hpt 1 

(»5iT Ttwg^) ^%# j» <ii<j 3 r{^ns atc^?r *,o ^gt^fj 1 


N^lPtWt-^oio, ii] 
[ i )l < l 1 lPlc < ll-^,bi'0(‘'lf^), i^] 

[<(N 5 lPtI?T-^00'S, 08, Oc 5 >, ii, i^] 

[^WPtt 5 It-^ 0 >«(«tf|), i«j 
Nl^ll^fWt-^oio, il] 
[^mf*rwt-^oii, ^oi^’#)] 
[WPtWt-^oii(^)] 

[gWlPlWt-^OO*?] 

[^#R^t-^oio, ii, >C0 


[^WPtPIt-^oii ("#)] 
(^tPtWt-^oii^)] 

[^mftt^t-^oio, iii 
[?WPt^t-^oio, ii(*tf?)l 

i8, i8( < #)] 

Ni<(>if*rc^t— ^ 008 , o<z, i ^.1 
[^rwPtCTt-^oi^(*»ft), iff(^)l 

Nfflfsn^t-^ook, iG-(’tfl)] 

[^tf i twl-'5,oo'0, 08 , ii) 
[■^tPtWt-^oii] 


[^R s lf*fWt-^oo'0] 


[gWfSfC^t-^oo8] 

[<il<p|P((.<ll-^.oio] 













^80 1 C^5 GT*{ l 

[$sg nm<r !» gg sn^fRS? ^gtgj I 

i 88 I 51^ fwtW W*f§PT^ ^St?p| gsg | 

WBJl, CTtWtfg storage M i t§J'53M (^1 I 

(Sag 1 IWJ^) '3FJ%# c5 ^<1 *Kj*W5 2R^fR3?t g^BpIgj i 
i8(? I VSB C^l I 

($gg gggrg^) gi^%# <t> <3<J ^r^pS af^frag tr gtgi 1 
2>8^ I R?C%J #) #t? 

faft >i^ ;><* t 

^8^1 fsfefe I 

fas ^w|) *> 4<r ^ 1 

*8V I fefefes 1 

(^W ^rsj^r? (?> 00 *T^ jqi^j j 

*8& I ^5 ^1 2TO?f ^3 ^ 

(l&w y\w*J§) ^%# 4ft *nf*wi sft* r JTS? oi ^^t<tj t 

ico 1 (vS>c^ M*fepnj^ ^ i 

[~Sw ^rez^rff] ^ 5 %# <* sir^ w ^ 1 

^i Fim c*iiiR<i ^^aSM ^ \5trrm ^ i 


> 1 


*i 


o 1 


[s^?r ^ oc ft\ ^<j 1 

dfrcuyiqr 3f«(|qlc| S [ 

ffepR C^lR ^fat ^ I 

($g?r ^[*fN^t <ira ^ 0 ^=i<p ^ gl^7 1 

^ ^trrWp^; ^trmKR <i^ c tt# ^pfat ^ i 

[s??r Trecere?^) i ^Tt^R 5 2R^)ft33 8 ft\ jpNr i 

ffepT^ PiR^i«i ^$fi>i jjir^iR'pr 3 c fat 3*3 i 


***£<* ^%# * 43 3tHl*J«13> en^fl^ £ ^0^1 | 

8 1 fern dma ^*rrt<m 3 ^ 353 i 

^ 43 <U?HI^4 <b ^ I 

<t I ^ ^tTTWsp^ certlfeM ’ft?^ ^JWI i 


[^f^fPt^-^O OO, Obr] 


[^tPf^-^ 0 ^ 8 , ^ 8 (^)] 
[^mPtot-^o 8 (<#)] 


[^mPf^t^oi>c(^)] 




hl<MPfC^t-^008, 0(2“, Obr, Oc5, io, io] 

ffepf^ General purpose parallel interface ^rf^Rlt i [^WftT^l-^oob-, ^8(^)1 

mm ^ 4^>f$ General purpose interfacing-^ ^ I [^WPH^t-^o^o, 


tfSHlWcl ^ l <lWC>i^ ffetPT^ W l 

[^f#^^o^o(^), ^(<#)] 

^^ft\ y General purpose parallel interfaec-4^ diagram ^ ^ 5 rts( c ttf^T ft'fa ^ t i'0( <! tft)] 

(t^r^c^TT^) \5^%# ^ ^ ^o^KSf^T i 











H l 


V I 


3HSGI3 c^Rc^mhjj 

t 3^ i 

(•^5?r ^^7^] ^f%# ^ 43 3tHl^«13 fifCSfhSS i i 



133 I 


i>o 


>> t 


Hi 


H I 


[^#r^t-^oo^; 

[3i3iPK3tHoH 


i8 f 


(•&W ^ 43 3^1^33 2fCjfFS3 ^ *R> Ep^] j 

^ wfriwm wif^whh Piftnh ^*13# 3jwt 33 i 

[s^?l 7TS£^7^] ^#c# 43 3B^fT3 snc*ft^s?r 'O 3^ Ep*3J I 

(^r^rgc^^] ^ 43 3531^333 gfr^jt^ 8 i 

33 W|^ UART f3#»lOT 3t3#R> 3#t 33 I 

^pgaftoff] ^.43 3& # il^ e i3 sfc^ft^ c 3\ j^B^j i 

33 PiHt^hh #3313 ^fowPft-iw 3t#f% <pfat 33 i 

3331, 33 ^1313133^ frow ^>\<\ wPi* 3# 33 i 

(s^- to^) ^ 43 3531^3 sfc*|t^?r ^ 3^ gt3j i 

Pnwhh >8 ^urf>i"iti£j»hh #3313 ^towPiv^J 33 i 

(te ^j%# 43 WlfT^ fin^J3 H 3?, 5^3) I 

335 ^irmtrsp^ usart-43 ^^*13 3# ^ei- 
^331, 335 Wl3®l333; USART-43 3#! 31^8 I 
W*t3t, US ART 43 33 ^13131333; Wtt3*t3 333t 33 I 
[&53 ^ 43 31>3T^33 2TC^|t^53 V 3® Jp# I 

33 RS-232C/V.24 ^ [3l3t%3t^oov0, ok, >o, >>, j«J 

^33t, 33 Wt3t£{l333 RS - 232C #33M ^3?|3C3C33 WK3*l3 3#! 3^3 | 


[3t3#n3t-^oo^’ 
[3t3t%3t-^oii] 
[3l3tPt^3t-^o i £(*#)] 


[3l3 s lf*ft3t - ^o 

[3l3tPtC3t-*o>*, ^o^8, ^8(3f3 )] 
[3t3TPt£3t-^o ^} 


H I 


[3l3#tt3t~*ook, H(*tf3), *v*> ? ^vs(^ri%)j 

^33t, f&433 RS - 232C serial interfacing 3#! 33 I [3t3lf%C3l-^oio, ^vs(3f3)j 

^33t, RS-232 C/V 24 standard serial interface-43 #3fi>4 Wf 313 3132(3# 3 c l3t 33 I 

Nl3 5 lf*ft3lHo 6, ^8(3f3)j 

^33t, RS-323C PlRflh t^t3OT713 33 ^1313133^ 313213# 3#t 33 I [3t3tf^HoH(3f3)] 

[&5Z 3S£<re J%) ^j%# ^ 43 3Hl*M3 gfcffi53 k 3^ 3%3I | * 

^*313 ^3l53t 33 1 [3t3#l^t-^oo'©, ofr, ok, >o, ^] 

^1331, i&43^ C3 C3H Key-switch-43 3^3 'G 313213# 3#t 3^ I [3f3lf*K3t-^o^i] 

^33t, 43# CRT moniton 43 3^3 'G 3l3HPl 3#t 3»3 I [3l3#‘tt3t-^o^(3#)] 

333t, f3f%3 2(3^3 # 3[^3 3# <3 ^3tm3 3#! 33 I [3t3n%3l-^oi^(3f3)l 

(t§^r TO3|] ^[%# ^ 43 3Hlyi3 2tffifa3 ^ 3^ g%3T i^* 














^RtR Rlc'^HRR 

^ \ rr wirmpirr ^hcrncrr RRfcR*fR r^ rr i 

^SfRRt, Keybord encoder- ^R R<HRR < Pl'ST R^fRt RR 1 

ww, r^-crfs ^hcrntrr rr wtm^rrsr rcr R*fRt rr i 

'ft-CRtW ^CRl^fERR R$R ^3 RtRRRt# R=fRt RR I 
^-CRPs RMCRi'&IWH RR <PCR < N*J2| c fP?f R*fat RR I 
'SPlRf, 4Rf5 R^-CRT® ^t<p|^TCRR RlRStRt^t IWPTR R®fat R*R I 

[RtRtf^-*obo, bo(*rfR), bb(*tfR), >*, i'o(^), xt(*fa)] 
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(?• I N-key lock out <l«ub "#t ~^m? 

[$g3r 'S ^ V «R ^<IJ I 

^o i tfi>t?r^? 

($W?rac<re%) £ ^<t ^ *TCpW& ! 
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fgBTT TTgjC^g'^] 8 ^ «R B$<J I 

i 'sm©^ ^ c^i i 
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^i* I n ®3W!. US ART-41 !HTCl*n l4l 1*1 I 

(Saa ^ragrg-^] i.-41 IblPjjUS Sfc^j l'S<t br •R.gUlT 1 

Po 1 fbapR (TSflRl^t Him Htltm IrbllWl I'flt 1*1 1 
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® i c^^p'fF ^t? 

(ffgfr qgroffi '3tg%# 8 '5# £|T3fR?a i8 f(?.g^J I 
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'sq%# 8 4g gtHl^gg* aRsfl'gg i'b g^gtgj l 
ft-age&s ^R5'3gjlg R>g|&g ^tff fbapr^ g*fg( 4g i 
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[Sag^PCTgy^] ' 5 ig%# 8 ^g gpgt^g^ afe>jf)^g g g^ gtgj 1 
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i 411?i%<3 SRSffSl i8 ligSlJ l 
i'S I RGB lflT>l ClUfm? 

(tSsi nsrer^) 8 41 anfftei 88 l?.ggij i 
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($51 ura'TS'B) 'oi^in^l 8 41 5 T?fl*'3 SR?fR31 ^ 1?. gtu | 




8i8 

i 

S>H ! 

i 

^ I 

| 

I 

^ I 

^8 I 

*<M 

1 

W 

*V I 

*& I 

'So | 

«i I 

I 


g’FHwJtg c^lRw'Sih-'i . 


*t-f^5tn (gig 8 8 X io = io) 

^’ri^sjtcT glStgg g^g g^fgf gsg i 
($sg jjsj& »g^) , s^%# o ^g sR^frag ^gg^gtgj i 
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g]® f®g; 55l^c®g 1gf®sf. ^■“twriggig c®r*t i 
fcgggg^rer^) is oqg sR^fRgg i'b g^gtgj i 

'srt^fgg 5 wl®t^tcgg gg* ®tgwtg ®iwg ggg c^r^tto i 
(<5gg gga'ry^] 8 4 g g°fg»^ sf^jffgg g^gSgr i 

fggf^Sgg 'sf’iRJ^jH fww ^gpfSrsM %tir*f gsg i 
(®sg j^) , 5i5[%# is ^g g<f%<3 src^ft^^ jg g?,g%gj i 
irtm cgtgifgg ^si®3®ft c t si<p ®|glsjtg 'ggg gsg i 


(%sg gg^CT^] o igg g?j%^ sfr^ft^sg 'sa g^ gtgj i 

fiNnfg?. tcg'fc ^ g*gtg ^nrn ,#t? 

($®g argaro-^) 8 4g 2ti^ft®g *8 gsigtgj i 

f&ggg g^r-$(.<p§ ^1-^5 g'tgt gsg i 
($sg 's^s# « >gg g?fg;<$ sR^jfag 8 gs,gtgj i 

usart ® cgsg gjg^® gg? 

(Sag gvCT j^) ®ig%# g <ng g?jgs® $R?ft®g ig g?.gigj i 
RS-232/V-24 %t®t®ft> g«fgt gsg , 

[tggg g. *^g g?f%^ src^fRgg gg g?. gtgj i 


^t-ig®t»t^(gtg s io x «■ = (to) 

(ftagagl) ci, ^g gi>g|5^i4 gR^fRsg ^ gs.gtgj i 

^•SlgwpR-^g fgf®^ ^gigig®i?Tig g«fgt gt® i 
(3®g ggtarg^) ®rj%# ^ ^g 3Rfg;$ sR^fRgg 2>g gs.gggj 1 
ggs ®igt£| 1 ggg gt® 1 ®"? 551^® gscijRgtg g«fgt gsg 1 
[$gg ggcarj^] is ^g gggTsprgs sfci^l®g v gs,gtgi 1 

(^sg gxCTv?-^) ® <iig gwi^gg> sfc^fRsg ^ g^gSgj 1 

CRT gfg^cgg gig ® ^lg2) e #rg< i {gt ^g 1 
[Saa ggca^arffi 8 ^g gisgfjjg^ s(i^fl®g g?. glgr 1 

f§2FR cgwtg tsf^tcgg ggg^tf® g«fgt gsg 1 


g igg gugiTjggs 2tr?fl®g i g^gtgj 1 
|prf5 eg® ^itgrcgg g>l^(® g^igt ^g 1 
[^sg ggeggy^] v iag gnl^w £(t?ft®g 8 g?,gigT 1 









